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COMMUNICATION METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202111162862.0,
filed with the China National Intellectual Property Administration on September 30, 2021 and
entitled "COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,

to a communication method and apparatus.

BACKGROUND

[0003] To further enhance multiple-input multiple-output (multiple-input multiple-output,
MIMO) in a new radio (new radio, NR) system, partial frequency domain sounding technologies
may be used to improve coverage and a capacity of a sounding reference signal (sounding
reference signal, SRS), and start resource block (resource block, RB) position frequency hopping
is performed to ensure even channel estimation precision at different frequency domain positions,
thereby effectively improving channel estimation precision.

[0004] In a start RB position frequency hopping scenario, a change rule of a start RB position
with time domain is determined based on a frequency hopping pattern. If different terminals have
different understandings of the frequency hopping pattern, the different terminals may perform
SRS transmission based on a same frequency domain position. This increases interference between
users in SRS transmission and reduces channel estimation precision. Therefore, how to improve
channel estimation precision in the start RB position frequency hopping scenario becomes an

urgent problem to be resolved.

SUMMARY

[0005] This application provides a communication method and apparatus, to effectively

improve channel estimation precision in a start RB position frequency hopping scenario.
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[0006] According to a first aspect, a communication method is provided. The method is
performed by a terminal, or may be performed by a component (a processor, a chip, or another
component) configured in the terminal, or may be performed by a software module, or the like;
and includes: determining a frequency hopping periodicity index of the terminal based on a first
time unit, where the first time unit is associated with a time unit corresponding to a sounding
reference signal SRS; determining a first frequency hopping parameter based on the frequency
hopping periodicity index of the terminal and a frequency hopping pattern, where the first
frequency hopping parameter indicates a subband-level offset of the SRS within a range of a
configured bandwidth of the SRS, and the frequency hopping pattern is associated with the first
frequency hopping parameter; and sending the SRS to a network device based on the first
frequency hopping parameter.

[0007] According to the method, the terminal can determine the first frequency hopping
parameter based on the time unit corresponding to the SRS. On the basis of using a current
frequency hopping mechanism as much as possible, the method can further implement SRS
transmission with different terminals in a same time domain range based on different frequency
domain ranges. This effectively reduces interference between SRS transmission and improves
channel estimation precision.

[0008] In a design, the determining a frequency hopping periodicity index of the terminal
based on a first time unit includes: determining the frequency hopping periodicity index of the
terminal based on an SRS counter and a frequency hopping periodicity, where the SRS counter is
associated with the first time unit.

[0009] According to the method, the frequency hopping periodicity index of the terminal is
determined based on the SRS counter. For a specific SRS time domain configuration, the SRS
counter is associated with an absolute time unit. The absolute time unit may be a corresponding
absolute time domain position in the terminal. When frame timing and a slot structure are the same,
the absolute time is consistent or the same for all terminals. The absolute time unit may be
measured by using a specific OFDM symbol in a specific slot in a specific frame. Therefore, it is
ensured that frequency hopping periodicity indexes determined by the different terminals based on
the SRS counter are consistent at absolute time, and the first frequency hopping parameters,
namely, kyopping: determined by the two terminals based on the frequency hopping periodicity
indexes are consistent.

[0010] In a design, the determining the frequency hopping periodicity index of the terminal
based on an SRS counter and a frequency hopping periodicity satisfies:

NSRS

MRB_hop = lTRB hopJ, where
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NRe_hop represents the frequency hopping periodicity index of the terminal, ngrg
represents the SRS counter, Trghop represents the frequency hopping periodicity, and | |
represents a rounding-down function.

[0011] In a design, the frequency hopping periodicity is a periodicity for sounding an SRS
frequency hopping bandwidth, and the frequency hopping periodicity satisfies:

MSRS bhop
TRB hop = —, where
) MSRS,Bsrs

Tre nop represents the frequency hopping periodicity, MRS by,, FEPresents the SRS
frequency hopping bandwidth, and mggs .. represents the configured bandwidth of the SRS.
[0012] According to the method, for the specific SRS time domain configuration, the SRS
counter is associated with the absolute time unit. The frequency hopping periodicity is measured
by a quantity of included SRS counters or an SRS hop count. According to the method, the
frequency hopping periodicity index can be associated with the absolute time unit, so that the first
frequency hopping parameter can be associated with the absolute time unit.

[0013] In adesign, the determining a first frequency hopping parameter based on the frequency
hopping periodicity index of the terminal and a frequency hopping pattern includes: determining
the first frequency hopping parameter based on a modulo operation result between the frequency
hopping periodicity index and a periodicity of the frequency hopping pattern, where the periodicity
of the frequency hopping pattern is equal to a quantity of elements included in the frequency
hopping pattern.

[0014] For example, a modulo operation may be performed on the frequency hopping
periodicity index and the periodicity of the frequency hopping pattern; and the first frequency
hopping parameter is determined in the frequency hopping pattern based on the modulo operation
result. For example, the first frequency hopping parameter is equal to a value corresponding to an
n™ element in the frequency hopping pattern, and n is equal to the modulo operation result.
[0015] In adesign, the determining a first frequency hopping parameter based on the frequency

hopping periodicity index of the terminal and a frequency hopping pattern satisfies:

MRB_hop mod Pg

> J where

_PF
khopping(nRB_hop)—7(nRB_hop mod 2)+[
Nrehop represents the frequency hopping periodicity index of the terminal,
knopping (MrRB_hop) Tepresents the first frequency hopping parameter, Pp represents a partial

frequency sounding coefficient, | | represents a rounding-down function, and mod represents a
modulo operation.
[0016] According to the method, the first frequency hopping parameter can be determined in

a predefined manner. The predefined manner reflects a relationship between the first frequency
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hopping parameter and the frequency hopping periodicity index and the partial frequency sounding
coefficient. This reduces scheduling complexity of a base station while reducing signaling
overheads, enables different terminals to correspond to different SRS start frequency domain
positions, reduces interference in SRS transmission, and improves channel estimation performance.
[0017] In a design, the sending the SRS to a network device based on the first frequency
hopping parameter includes: determining a candidate subband index of the SRS based on the first
frequency hopping parameter; determining a start RB position of the SRS based on the candidate
subband index and a first subband index, where the first subband corresponds to a frequency
domain range in which the terminal is not supported to perform SRS transmission; and sending
the SRS to the network device based on the start RB position of the SRS.

[0018] The method can avoid collision between a subband on which the specific terminal sends
an SRS and the first subband in which the terminal is not supported to perform SRS transmission.
The first subband may correspond to a terminal that does not support start RB position frequency
hopping, or transmission interference in a frequency domain range corresponding to the first
subband is severe. To improve channel estimation precision, the first subband does not support the
specific terminal in performing SRS transmission in the corresponding frequency domain range.
According to the method, a subband that can perform SRS transmission is determined for the
terminal. This reduces interference in SRS transmission and improves channel estimation
performance.

[0019] In the foregoing design, in a possible implementation, when the candidate subband
index and the first subband index correspond to a same frequency domain range, a start RB position
index of the SRS satisfies:

N. _ (kF+2khopping) mod P
offset — P

MRS Begs+ WHEre

Nosrser represents the start RB position index of the SRS, kg represents a subband
indeX, Knopping represents the first frequency hopping parameter, Pp represents the partial
frequency sounding coefficient, and mggs ., represents the configured bandwidth of the SRS.
[0020] In the foregoing design, in a possible implementation, when the candidate subband
index and the first subband index correspond to different frequency domain ranges, the start RB
position index of the SRS satisfies:

N. _ (kF+khopping) mod Pg
offset — P

MRS Bggs» WHETE

Nosrser represents the start RB position index of the SRS, kg represents a subband

indeX, Kknopping represents the first frequency hopping parameter, Pr represents the partial

frequency sounding coefficient, and mggs ., represents the configured bandwidth of the SRS.
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[0021] In a design, the method further includes: receiving first indication information from the
network device; and determining, in at least one preconfigured or predefined frequency hopping
pattern, a frequency hopping pattern indicated by the first indication information.

[0022] According to the method, a plurality of candidate frequency hopping patterns can be
predefined or preconfigured. The network device can indicate the terminal to use one of the
candidate frequency hopping patterns to determine the first frequency hopping parameter.
Indication manners are flexible. The network device can flexibly configure different frequency
hopping patterns based on channel conditions corresponding to different terminals. In addition, the
network device can further configure different frequency hopping patterns for different terminals,
so that start frequency domain positions for SRS transmission corresponding to different terminals
are different. This reduces interference in SRS transmission. In addition, in the manner of
predefining the plurality of candidate frequency hopping patterns, the network device only needs
to indicate an index corresponding to a frequency hopping pattern, to indicate a specific frequency
hopping pattern of the terminal. This effectively reduces signaling overheads.

[0023] In a design, the method further includes: receiving indication information about a
second frequency hopping pattern from the network device; and determining the first frequency
hopping parameter based on the second frequency hopping pattern; or otherwise, if the indication
information is not received, determining the first frequency hopping parameter based on the first
frequency hopping pattern.

[0024] In a design, the periodicity of the frequency hopping pattern is equal to an integer
multiple of a partial frequency sounding coefficient corresponding to the terminal, or the
periodicity of the frequency hopping pattern is equal to a largest value in a plurality of candidate
partial frequency sounding coefficients, or the periodicity of the frequency hopping pattern is equal
to a least common multiple of a plurality of candidate partial frequency sounding coefficients.
[0025] According to the method, different partial frequency sounding coefficients can
correspond to unified periodicity of a frequency hopping pattern. This effectively reduces
computing complexity and improves system efficiency.

[0026] According to a second aspect, a communication method is provided. The method is
performed by the network device in the first aspect. For beneficial effect, refer to the first aspect.
The method is performed by a network device, or may be performed by a component (a processor,
a chip, or another component) configured in the network device, or may be performed by a
software module, or the like; and includes: determining a frequency hopping periodicity index of
a terminal based on a first time unit, where the first time unit is associated with a time unit
corresponding to a sounding reference channel SRS; determining a first frequency hopping
parameter based on the frequency hopping periodicity index of the terminal and a frequency
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hopping pattern, where the first frequency hopping parameter indicates a subband-level offset of
the SRS within a range of a configured bandwidth of the SRS, and the frequency hopping pattern
is associated with the first frequency hopping parameter; and receiving, based on the first
frequency hopping parameter, the SRS corresponding to the terminal.

[0027] In a design, the determining a frequency hopping periodicity index of a terminal based
on a first time unit includes: determining the frequency hopping periodicity index of the terminal
based on an SRS counter and a frequency hopping periodicity, where the SRS counter is associated
with the first time unit.

[0028] In a design, the determining the frequency hopping periodicity index of the terminal
based on an SRS counter and a frequency hopping periodicity satisfies:

TSRS

TlRB_hop = lTRB hOpJ, Where

nrp hop represents the frequency hopping periodicity index of the terminal, nggs
represents the SRS counter, Trg hop represents the frequency hopping periodicity, and | |
represents a rounding-down function.
[0029] In a design, the frequency hopping periodicity is a periodicity for sounding an SRS
frequency hopping bandwidth, and the frequency hopping periodicity satisfies:

MSRS bhop

TRB hop = , Where

mSRS,BSRS

Tre nop represents the frequency hopping periodicity, MSRS by, FEPrEsents the SRS

frequency hopping bandwidth, and mgrs ., represents the configured bandwidth of the SRS.
[0030] In adesign, the determining a first frequency hopping parameter based on the frequency
hopping periodicity index of the terminal and a frequency hopping pattern includes: determining
the first frequency hopping parameter based on a modulo operation result between the frequency
hopping periodicity index and a periodicity of the frequency hopping pattern, where the periodicity
of the frequency hopping pattern is equal to a quantity of elements included in the frequency
hopping pattern.

[0031] For example, a modulo operation may be performed on the frequency hopping
periodicity index and the periodicity of the frequency hopping pattern; and the first frequency
hopping parameter is determined in the frequency hopping pattern based on the modulo operation
result. For example, the first frequency hopping parameter is equal to a value corresponding to an
n™ element in the frequency hopping pattern, and n is equal to the modulo operation result.
[0032] In adesign, the determining a first frequency hopping parameter based on the frequency

hopping periodicity index of the terminal and a frequency hopping pattern satisfies:

MRB_hop mod Pg

> J where

P
khopping(nRB_hop):f(nRB_hop mod 2)+[
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Nre hop represents the frequency hopping periodicity index of the terminal,
knopping (MrRB_hop) Tepresents the first frequency hopping parameter, Pp represents a partial

frequency sounding coefficient, | | represents a rounding-down function, and mod represents a
modulo operation.

[0033] In a design, the receiving, based on the first frequency hopping parameter, the SRS
from the terminal includes: determining a candidate subband index of the SRS based on the first
frequency hopping parameter; determining a start RB position of the SRS based on the candidate
subband index and a first subband index, where the first subband corresponds to a frequency
domain range in which the terminal is not supported to perform SRS transmission; and receiving
the SRS from the terminal based on the start RB position of the SRS.

[0034] In the foregoing design, in a possible implementation, when the candidate subband
index and the first subband index correspond to a same frequency domain range, a start RB position
index of the SRS satisfies:

N _ (kF+2khopping) mod Pg
offset — Pp

mSRS,BSRS ) where

Nosrser  YEpresents the start RB position index of the SRS, kp represents a start

subband index, kpnopping represents the first frequency hopping parameter, Pg represents the
partial frequency sounding coefficient, and mgrs ... represents the configured bandwidth of the
SRS.

[0035] In the foregoing design, in a possible implementation, when the candidate subband
index and the first subband index correspond to different frequency domain ranges, the start RB
position index of the SRS satisfies:

N . (kF‘I'khopping) mod Pg
offset — Pr

mSRS'BSRS ) where

Nosrser represents the start RB position index of the SRS, kg represents a subband

indeX, Knopping represents the first frequency hopping parameter, Pp represents the partial
frequency sounding coefficient, and mgrs ... represents the configured bandwidth of the SRS.

[0036] In a design, the method further includes: sending first indication information to the
terminal, where the first indication information indicates, in at least one preconfigured or
predefined frequency hopping pattern, a frequency hopping pattern to be used currently by the
terminal.

[0037] In a design, the receiving, based on the first frequency hopping parameter, the SRS
corresponding to the terminal includes: determining, based on a first frequency hopping pattern, a
candidate subband index of the SRS; determining, based on the candidate subband index and a
first subband index, the first frequency hopping pattern or a second frequency hopping pattern,
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where the first subband corresponds to a frequency domain range in which the terminal is not
supported to perform SRS transmission; determining, based on the first frequency hopping pattern
or the second frequency hopping pattern, the first frequency hopping parameter; determining a
start RB position of the SRS based on the first frequency hopping parameter; and sending the SRS
to the network device based on the start RB position of the SRS.

[0038] Optionally, when the candidate subband index and the first subband index correspond
to a same frequency domain range, the first frequency hopping parameter is determined based on
the second frequency hopping pattern; or when the candidate subband index and the first subband
index correspond to different frequency domain ranges, the first frequency hopping parameter is
determined based on the first frequency hopping pattern. The first frequency hopping parameter
in the second frequency hopping pattern is twice the first frequency hopping parameter in the first
frequency hopping pattern.

[0039] Optionally, the method further includes: sending indication information about the
second frequency hopping pattern to the terminal.

[0040] In a design, the periodicity of the frequency hopping pattern is equal to an integer
multiple of a partial frequency sounding coefficient to be used currently by the terminal, or the
periodicity of the frequency hopping pattern is equal to a largest value in a plurality of candidate
partial frequency sounding coefficients, or the periodicity of the frequency hopping pattern is equal
to a least common multiple of a plurality of candidate partial frequency sounding coefficients.
[0041] According to a third aspect, a communication method is provided. The method is
performed by a terminal, or may be performed by a component (a processor, a chip, or another
component) configured in the terminal, or may be performed by a software module, or the like;
and includes: determining a symbol index of the terminal based on a first time unit, where the first
time unit is associated with a time unit corresponding to a sounding reference signal SRS;
determining a first frequency hopping parameter based on the symbol index of the terminal and a
frequency hopping pattern, where the first frequency hopping parameter indicates a subband-level
offset of the SRS within a range of a configured bandwidth of the SRS, and the frequency hopping
pattern is associated with the first frequency hopping parameter; and sending the SRS to a network
device based on the first frequency hopping parameter.

[0042] In a design, corresponding to a start RB position frequency hopping in frequency
hopping periodicity or an OFDM symbol-based start RB position frequency hopping scenario, the
determining a symbol index of the terminal based on a first time unit includes: determining the
symbol index of the terminal based on an SRS counter and a frequency hopping periodicity, where
the SRS counter is associated with the first time unit.

[0043] According to the method, the symbol index of the terminal is determined based on the
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SRS counter. For a specific SRS time domain configuration, the SRS counter is associated with an
absolute time unit. The absolute time unit may be a corresponding absolute time domain position
in the terminal. When frame timing and a slot structure are the same, the absolute time is consistent
or the same for all terminals. The absolute time unit may be measured by using a specific OFDM
symbol in a specific slot in a specific frame. Therefore, it is ensured that symbol indexes
determined by the different terminals based on the SRS counter are consistent at absolute time,
and the first frequency hopping parameters, namely, Kyopping, determined by the two terminals
based on the symbol indexes are consistent.

[0044] In a design, the determining the symbol index of the terminal based on an SRS counter
and a frequency hopping periodicity satisfies:

MRBy0p =0 where
MRBy,, 'epresents the symbol index of the terminal, and q represents that the first time

unit is a symbol index corresponding to a specific SRS counter.
[0045] In a design, the determining the symbol index of the terminal based on an SRS counter
and a frequency hopping periodicity satisfies:

NSRS
m = |—==—|R + q, where
RBhOp [TRB_hopJ q

MRp,,, represents the symbol index of the terminal, nggrg represents the SRS counter,

Tre hop represents the frequency hopping periodicity, R represents a repetition factor, and ¢

represents that the first time unit is a symbol index corresponding to nggs.

[0046] According to the method, for a specific SRS time domain configuration, the SRS
counter is associated with the absolute time unit. The frequency hopping periodicity is measured
by a quantity of included SRS counters or an SRS hop count. According to the method, the
frequency hopping periodicity index can be associated with the absolute time unit, so that the first
frequency hopping parameter can be associated with the absolute time unit.

[0047] In a design, the determining a first frequency hopping parameter based on the symbol
index of the terminal and a frequency hopping pattern includes: determining the first frequency
hopping parameter based on a modulo operation result between the symbol index and a periodicity
of the frequency hopping pattern, where the periodicity of the frequency hopping pattern is equal
to a quantity of elements included in the frequency hopping pattern.

[0048] For example, a modulo operation may be performed on the symbol index and the
periodicity of the frequency hopping pattern; and the first frequency hopping parameter is
determined in the frequency hopping pattern based on the modulo operation result. For example,
the first frequency hopping parameter is equal to a value corresponding to an n' element in the

frequency hopping pattern, and n is equal to the modulo operation result.
9
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[0049] In a design, the determining a first frequency hopping parameter based on the symbol
index of the terminal and a frequency hopping pattern satisfies:

lmRBhop mod PFJ

P
khOpping(mRBhop)=7F(mRBh0p mod 2)+ , Where

MRp,,, represents the symbol index of the terminal, khopping(mRBhop) represents the

first frequency hopping parameter, Pgp represents a partial frequency sounding coefficient, | |
represents a rounding-down function, and mod represents a modulo operation.

[0050] According to the method, the first frequency hopping parameter can be determined in
a predefined manner. The predefined manner reflects a relationship between the first frequency
hopping parameter and the symbol index and the partial frequency sounding coefficient. This
reduces scheduling complexity of a base station while reducing signaling overheads, enables
different terminals to correspond to different SRS start frequency domain positions, reduces
interference in SRS transmission, and improves channel estimation performance.

[0051] Optionally, in addition to a periodic or a semi-persistent SRS frequency hopping
scenario, this application is also applied to an aperiodic SRS frequency hopping scenario, or is
also applied to a non-frequency hopping scenario.

[0052] According to a fourth aspect, a communication method is provided. The method is
performed by the network device in the first aspect. For beneficial effect, refer to the third aspect.
The method is performed by a network device, or may be performed by a component (a processor,
a chip, or another component) configured in the network device, or may be performed a software
module, or the like; and includes: determining a symbol index of a terminal based on a first time
unit, where the first time unit is associated with a time unit corresponding to a sounding reference
signal SRS; determining a first frequency hopping parameter based on the symbol index of the
terminal and a frequency hopping pattern, where the first frequency hopping parameter indicates
a subband-level offset of the SRS within a range of a configured bandwidth of the SRS, and the
frequency hopping pattern is associated with the first frequency hopping parameter; and receiving,
based on the first frequency hopping parameter, the SRS corresponding to the terminal.

[0053] In a design, corresponding to a start RB position frequency hopping in a frequency
hopping periodicity or an OFDM symbol-based start RB position frequency hopping scenario, the
determining a symbol index of the terminal based on a first time unit includes: determining the
symbol index of the terminal based on an SRS counter and a frequency hopping periodicity, where
the SRS counter is associated with the first time unit.

[0054] In a design, the determining the symbol index of the terminal based on an SRS counter
and a frequency hopping periodicity satisfies:

MRBy0p =0 where

10
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MRBy,, 'ePresents the symbol index of the terminal, and q represents that the first time

unit is a symbol index corresponding to a specific SRS counter.
[0055] In a design, the determining the symbol index of the terminal based on an SRS counter
and a frequency hopping periodicity satisfies:

NSRS
m = |—=>-| R + g, where
RBhop [TRB_hopJ 1

MRg,,, represents the symbol index of the terminal, nggrg represents the SRS counter,

Tre hop represents the frequency hopping periodicity, R represents a repetition factor, and ¢
represents that the first time unit is a symbol index corresponding to nggs.

[0056] In a design, the determining a first frequency hopping parameter based on the symbol
index of the terminal and a frequency hopping pattern includes: determining the first frequency
hopping parameter based on a modulo operation result between the symbol index and a periodicity
of the frequency hopping pattern, where the periodicity of the frequency hopping pattern is equal
to a quantity of elements included in the frequency hopping pattern.

[0057] For example, a modulo operation may be performed on the symbol index and the
periodicity of the frequency hopping pattern; and the first frequency hopping parameter is
determined in the frequency hopping pattern based on the modulo operation result. For example,
the first frequency hopping parameter is equal to a value corresponding to an n' element in the
frequency hopping pattern, and n is equal to the modulo operation result.

[0058] In a design, the determining a first frequency hopping parameter based on the symbol

index of the terminal and a frequency hopping pattern satisfies:

mRBhOp mod Pg

P
khopping(mRBhop)=7F(mRBh0p mod 2)+[ J, where

MRg,,,, rEPresents the symbol index of the terminal, khopping(mRBhop) represents the

first frequency hopping parameter, Pp represents a partial frequency sounding coefficient, | |
represents a rounding-down function, and mod represents a modulo operation.

[0059] Optionally, in addition to a periodic or a semi-persistent SRS frequency hopping
scenario, this application is also applied to an aperiodic SRS frequency hopping scenario, or is
also applied to a non-frequency hopping scenario.

[0060] According to a fifth aspect, a communication apparatus is provided. The apparatus
includes units or modules that one-to-one correspond to the method/operation/step/action
described according to the first aspect or the third aspect. The units or modules may be hardware
circuits, or may be software, or may be implemented by a hardware circuit in combination with
software.

[0061] According to a sixth aspect, a communication apparatus is provided. The apparatus
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includes a processor and a memory. The memory is configured to store a computer program or
instructions, and the processor is coupled to the memory. When the processor executes the
computer program or the instructions, the apparatus is enabled to perform the method according
to the first aspect or the third aspect.

[0062] According to a seventh aspect, a communication apparatus is provided. The apparatus
includes units or modules that one-to-one correspond to the method/operation/step/action
described in the second aspect or the fourth aspect. The units or modules may be hardware circuits,
or may be software, or may be implemented by a hardware circuit in combination with software.
[0063] According to an eighth aspect, a communication apparatus is provided. The apparatus
includes a processor and a memory. The memory is configured to store a computer program or
instructions, and the processor is coupled to the memory. When the processor executes the
computer program or the instructions, the apparatus is enabled to perform the method according
to the second aspect or the fourth aspect.

[0064] According to a ninth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a computer program or instructions. When the computer
program or the instructions are executed by an apparatus, the apparatus is enabled to perform the
method according to the first aspect or the third aspect.

[0065] According to a tenth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a computer program or instructions. When the computer
program or the instructions are executed by an apparatus, the apparatus is enabled to perform the
method according to the second aspect or the fourth aspect.

[0066] According to an eleventh aspect, a computer program product is provided. The
computer program product includes a computer program or instructions. When the computer
program or the instructions are executed by an apparatus, the apparatus is enabled to perform the
method according to the first aspect or the third aspect.

[0067] According to a twelfth aspect, a computer program product is provided. The computer
program product includes a computer program or instructions. When the computer program or the
instructions are executed by an apparatus, the apparatus is enabled to perform the method
according to the second aspect or the fourth aspect.

[0068] According to a thirteenth aspect, a system is provided, including the apparatus
according to the fifth aspect or the sixth aspect and the apparatus according to the seventh aspect

or the eighth aspect.
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BRIEF DESCRIPTION OF DRAWINGS

[0069] FIG. 1 is aschematic diagram of a communication system according to this application;
[0070] FIG. 2 is a schematic diagram of legacy SRS frequency hopping according to this
application;

[0071] FIG. 3 is a schematic diagram of SRS partial frequency hopping according to this
application;

[0072] FIG. 4 is a schematic diagram of simulation of correlation according to this application;
[0073] FIG. 5a is a schematic diagram of partial frequency sounding according to this
application;

[0074] FIG. 5b is a schematic diagram of a legacy frequency hopping periodicity according to
this application;

[0075] FIG. 6 is a schematic diagram of dividing a configured bandwidth of an SRS into
subbands according to this application;

[0076] FIG. 7 is a schematic diagram of frequency hopping according to this application;
[0077] FIG. 8 is a schematic diagram of SRS transmission according to this application;
[0078] FIG. 9, FIG. 12, FIG. 13, and FIG. 16 each are a schematic flowchart of a
communication method according to this application;

[0079] FIG. 10 is a schematic diagram of a start RB position frequency hopping solution inter
a legacy frequency hopping periodicity according to this application;

[0080] FIG. 11a is a schematic diagram of subband indexes corresponding to different
terminals according to this application;

[0081] FIG. 11b and FIG. 14 each are a schematic diagram of subbands for different UE to
perform SRS transmission according to this application;

[0082] FIG. 15 is a schematic diagram of a start RB position frequency hopping solution intra
a legacy frequency hopping periodicity according to this application;

[0083] FIG. 17 is a schematic diagram of a reference point according to this application; and
[0084] FIG. 18 and FIG. 19 each are a schematic diagram of a communication apparatus

according to this application.

DESCRIPTION OF EMBODIMENTS

[0085] The following describes technical solutions of this application with reference to
accompanying drawings.
[0086] FIG. 1 is a schematic diagram of an architecture of a communication system 1000 to

which an embodiment of this application is applied. As shown in FIG. 1, the communication
13
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system includes a radio access network 100 and a core network 200. Optionally, the
communication system 1000 may further include an internet 300. The radio access network 100
may include at least one radio access network device (for example, 110a and 110b in FIG. 1), and
may further include at least one terminal (for example, 120a to 120j in FIG. 1). The terminal is
connected to the radio access network device in a wireless manner, and the radio access network
device is connected to the core network in a wireless or wired manner. A core network device and
the radio access network device may be independent and different physical devices, or functions
of the core network device and logical functions of the radio access network device are integrated
into a same physical device, or some functions of the core network device and some functions of
the radio access network device are integrated into one physical device. Awired or wireless manner
may be used for connection between terminals and between radio access network devices. FIG. 1
is only a schematic diagram. The communication system may further include another network
device, for example, may further include a wireless relay device and a wireless backhaul device,
which are not shown in FIG. 1.

[0087] The radio access network device may be a base station (base station), an evolved
NodeB (evolved NodeB, eNodeB), a transmission reception point (transmission reception point,
TRP), a next generation NodeB (next generation NodeB, gNB) in a 5th generation (5th generation,
5G) mobile communication system, a next generation base station in a 6th generation (6th
generation, 6G) mobile communication system, a base station in a future mobile communication
system, an access node in a wireless fidelity (wireless fidelity, Wi-Fi) system, or the like, or may
be a module or a unit, for example, a central unit (central unit, CU) or a distributed unit (distributed
unit, DU), that completes some functions of a base station. The CU completes functions of a radio
resource control (radio resource control, RRC) protocol and a packet data convergence layer
protocol (packet data convergence protocol, PDCP) of a base station, and may further complete a
function of a service data adaptation protocol (service data adaptation protocol, SDAP). The DU
completes functions of a radio link control (radio link control, RLC) layer and a medium access
control (medium access control, MAC) layer of a base station, and may further complete functions
of some physical (physical, PHY) layers or all physical layers. For specific descriptions of the
foregoing protocol layers, refer to related technical specifications of a 3rd generation partnership
project (3rd generation partnership project, 3GPP). The radio access network device may be a
macro base station (like 110a in FIG. 1), or may be a micro base station or an indoor base station
(like 110b in FIG. 1), or may be a relay node or a donor node. A specific technology and a specific
device form that are used by the radio access network device are not limited in embodiments of
this application. For ease of description, the following provides descriptions by using an example
in which the radio access network device is a base station.
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[0088] The terminal may also be referred to as a terminal device, user equipment (user
equipment, UE), a mobile station, a mobile terminal, or the like. The terminal may be widely used
in various scenarios, for example, a device-to-device (device-to-device, D2D) scenario, a vehicle-
to-everything (vehicle-to-everything, V2X) communication scenario, a machine-type
communication (machine-type communication, MTC) scenario, an internet of things (internet of
things, 10T) scenario, a virtual reality scenario, an augmented reality scenario, an industrial control
scenario, an automatic driving scenario, a telemedicine scenario, a smart grid scenario, a smart
furniture scenario, a smart office scenario, a smart wearable scenario, a smart transportation
scenario, and a smart city scenario. The terminal may be a mobile phone, a tablet computer, a
computer with a wireless transceiver function, a wearable device, a vehicle, an uncrewed aerial
vehicle, a helicopter, an airplane, a ship, a robot, a robot arm, a smart home device, or the like. A
specific technology and a specific device form used by the terminal are not limited in embodiments
of this application.

[0089] The base station and the terminal may be fixed or movable. The base station and the
terminal may be deployed on the land, including an indoor device, an outdoor device, a handheld
device, or a vehicle-mounted device; may be deployed on the water; or may be deployed on an
airplane, a balloon, and an artificial satellite in the air. Application scenarios of the base station
and the terminal are not limited in embodiments of this application.

[0090] Roles of the base station and the terminal may be relative. For example, the helicopter
or uncrewed aerial vehicle 120i in FIG. 1 may be configured as a mobile base station. For the
terminal 120j that accesses the radio access network 100 by using the 120i, the terminal 120i is a
base station. However, for the base station 110a, the 120i is a terminal, that is, the 110a and the
120i communicate with each other via a radio air interface protocol. Certainly, the 110a and the
120i may also communicate with each other via an interface protocol between base stations. In
this case, for the 110a, the 120i is also a base station. Therefore, both the base station and the
terminal may be collectively referred to as communication apparatuses. The 110a and the 110b in
FIG. 1 may be referred to as communication apparatuses having a base station function, and the
120a to the 120j in FIG. 1 may be referred to as communication apparatuses having a terminal
function.

[0091] Communication may be performed between a base station and a terminal, between base
stations, and between terminals through a licensed spectrum, through an unlicensed spectrum, or
through both a licensed spectrum and an unlicensed spectrum. Communication may be performed
through a spectrum below 6 gigahertz (gigahertz, GHz), through a spectrum above 6 GHz, or
through both a spectrum below 6 GHz and a spectrum above 6 GHz. A spectrum resource for

wireless communication is not limited in embodiments of this application.
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[0092] In embodiments of this application, a function of the base station may be performed by
a module (like a chip) in the base station, or may be performed by a control subsystem including
the function of the base station. The control subsystem including the function of the base station
herein may be a control center in the foregoing application scenarios such as the smart grid, the
industrial control, the smart transportation, and the smart city. A function of the terminal may
alternatively be performed by a module (like a chip or a modem) in the terminal, or may be
performed by an apparatus including the function of the terminal.

[0093] In this application, the base station sends a downlink signal or downlink information to
the terminal, where the downlink information is carried on a downlink channel; and the terminal
sends an uplink signal or uplink information to the base station, where the uplink information is
carried on an uplink channel. To communicate with the base station, the terminal needs to establish
a wireless connection to a cell controlled by the base station. A cell that establishes a wireless
connection to the terminal is referred to as a serving cell of the terminal. When communicating
with the serving cell, the terminal is further interfered by a signal from a neighboring cell.

[0094] In embodiments of this application, a time domain symbol may be an orthogonal
frequency division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol, a
discrete Fourier transform-spread-spectrum OFDM (discrete Fourier transform-spread-OFDM,
DFT-s-OFDM) symbol, or the like.

[0095] The technical solutions in embodiments of this application are applied to various
communication systems, for example, a 5th generation (5th generation, 5G) system or new radio
(new radio, NR), a long term evolution (long term evolution, LTE) system, an LTE frequency
division duplex (frequency division duplex, FDD) system, and LTE time division duplex (time
division duplex, TDD). The technical solutions provided in this application are also applied to a
future communication system, for example, a 6th generation mobile communication system. The
technical solutions provided in embodiments of this application are also applied to device-to-
device (device-to-device, D2D) communication, vehicle-to-everything (vehicle-to-everything,
V2X) communication, machine to machine (machine to machine, M2M) communication,
machine-type communication (machine-type communication, MTC), an internet of things
(internet of things, 10T) communication system, or other communication systems.

[0096] In this application, a conventional terminal that supports a current protocol mechanism
is a legacy (legacy) UE or a legacy terminal. Correspondingly, a mechanism supported by the
current protocol mechanism is referred to as a legacy mechanism. For example, legacy frequency
hopping indicates a frequency hopping mechanism described in a current protocol (for example,
38.211 in R16), and a legacy frequency hopping periodicity indicates a frequency hopping
periodicity corresponding to a frequency hopping mechanism described in the current protocol
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(for example, 38.211 in R16).

[0097] Legacy SRS frequency hopping

[0098] A5G NR communication system is used as an example. A sounding reference signal
(sounding reference signal, SRS) is used as an uplink reference signal for estimating channel
quality of different frequency bands. To improve measurement precision, the terminal may send
the SRS by using a frequency hopping technology. In one frequency hopping periodicity, the
terminal sends the SRS on different time domain symbols by occupying different frequency
domain positions. For example, configurations Csgs=24, bp,,=0, Bsgs=2, and R=1 are used as
an example. As shown in FIG. 2, in the legacy frequency hopping mechanism, one frequency
hopping bandwidth includes 96 resource blocks (resource blocks, RBs), the 96 RBs are divided
into four subbands, and each subband set includes 24 RBs. In other words, a quantity of RBs
occupied by a configured bandwidth of an SRS is equal to 24 RBs. For example, in a frequency
domain increasing direction, the four subbands are respectively referred to as a subband 0 to a
subband 3. When the repetition factor R=1, each frequency hopping periodicity includes four time-
domain symbols, and the terminal occupies a subband 0 to send an SRS on a first time domain
symbol corresponding to the SRS, and occupies a subband 2 to send an SRS on a second time
domain symbol corresponding to the SRS. On a third time domain symbol and a fourth time
domain symbol, a subband 1 and a subband 3 are respectively occupied to send an SRS. In the
SRS frequency hopping mechanism, based on different OFDM symbols, the SRS sounding
bandwidth (for example, a quantity of occupied RBs is 96) is divided into four subbands, and
different subbands are separately sounded on the four time domain symbols. Under a condition of
fixed uplink power, this can increase power corresponding to each frequency domain resource unit,
and improve measurement performance.

[0099] RB-level partial frequency sounding

[00100] Itis considered that an SRS is widely applied to various scenarios, to improve coverage
and a capacity of the SRS becomes one of main objectives. The objective may be implemented by
increasing SRS repetition and partial frequency sounding. For a partial frequency sounding
technology, a terminal no longer sends the SRS at all frequency domain positions in a configured
bandwidth of the SRS, but sends the SRS at some frequency domain positions in the configured
bandwidth of the SRS. For example, in an implementation, the configured bandwidth of the SRS
may be divided into a plurality of subbands, and the SRS is sent on some subbands in the
configured bandwidth of the SRS. For example, as shown in FIG. 3, in an SRS partial (partial)
frequency sounding (sounding) scenario, an SRS partial frequency sounding coefficient Pr = 2,
a configured bandwidth of an SRS includes 24 RBs, the configured bandwidth of the SRS is
divided into two subbands, and each subband includes 12 RBs. In a frequency hopping periodicity,
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SRS transmission is performed on a subband 1 in the configured bandwidth of the SRS, but SRS
transmission is no longer performed on a corresponding subband 0. For a meaning of the frequency
hopping periodicity, refer to the following description.

[00101] For example, the configured bandwidth of the SRS mggg g, is divided into Pg
subbands, and each subband occupies (1/Pp)*mgrs s, RBS, Or each subband occupies a quantity
of RBs that is close to (1/P)*mgsgs g and is an integer multiple of 4. A terminal sends the SRS
on a frequency domain resource corresponding to one subband in the configured bandwidth of the
SRS, and a base station sounds the SRS on the corresponding frequency domain resource, and
performs corresponding channel measurement. In a frequency domain resource range
corresponding to the configured bandwidth of the SRS, a channel measurement result of a
remaining subband other than the foregoing subband may be obtained based on a channel
measurement result of the subband. For example, the channel measurement result of the remaining
subbands may be obtained in a differential manner. In a possible implementation, the foregoing
process may be further described as follows: For RB-level partial frequency sounding, a quantity

of RBs occupied by the sounding bandwidth is pimSRs,BSRs' and a corresponding start RB
F

position index in the sounding bandwidth satisfies:

kg

Noffset = P_FmSRS’ BsRrs (1-1)

[00102] kr €{0,...,Pz—1}, Pr and kr may be configured based on RRC, a MAC control
element (control element, CE), or downlink control information (downlink control information,

DCI), and mggs, g s rePresents the configured bandwidth of the SRS. In this mechanism, the base

. . . . 1
station sounds a channel in a frequency domain range corresponding to (P_FmSRS' Bsgs) and no

. .. 1 .
longer sounds a channel in a remaining frequency range (mSRS.BSRs‘P_mSRs,BSRs) in the
F

configured bandwidth of the SRS. The base station obtains a channel measurement result of the

.. 1
remaining frequency range (msgs, Bsrs™ 5y TSRS, Bsrs) 0ased on a channel measurement result of

the channel sounded in the frequency part (pimSRS’BSRS)' As a result, corresponding channel
F

measurement precision is reduced.

[00103] Start RB position frequency hopping

[00104] InFIG. 4,that P = 4 isused as an example to calculate correlation between an actual
channel H and an estimated channel HY in a different SRS configuration bandwidth range. For

LU

example, the correlation between the two channels may be represented as THARJAAM] It may be

understood that higher correlation between the actual channel and the estimated channel indicates
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higher channel measurement precision. Simulation results in FIG. 4 show that channel
measurement precision corresponding to a frequency domain range in which SRS sounding is not
configured is significantly reduced.

[00105] To improve channel estimation precision and ensure even channel estimation precision
in different frequency bands, a start RB position frequency hopping mechanism based on different
SRS frequency hopping periodicities is proposed in the 3GPP TSG RAN conference. A process of
start RB position frequency hopping may be understood as follows: In a configured bandwidth of
an SRS, a start RB position corresponding to SRS transmission changes with different frequency
hopping periodicities. For example, in FIG. 5a, a basic principle of start RB position frequency
hopping is described by using an example in which configurations Csrs=24, bpp=0, Bsrs=2,
R=1, a configured bandwidth of an SRS mggg g, =24, and a partial frequency sounding

coefficient Pp = 4. Based on the configurations, the corresponding configured bandwidth of the
SRS is divided into four subbands, and the four subbands may respectively correspond to a
subband 0 to a subband 3 in a frequency domain increasing direction. In a first frequency hopping
periodicity, a terminal sends the SRS on a subband 0 in the configured bandwidth of the SRS. In a
second frequency hopping periodicity, the terminal sends the SRS on a subband 2 in the configured
bandwidth of the SRS. In a third frequency hopping periodicity, the terminal sends the SRS on a
subband 1 in the configured bandwidth of the SRS. It should be noted that, in a start RB position
frequency hopping mechanism shown in FIG. 5a, in a same frequency hopping periodicity,
although the configured bandwidths of the SRS corresponding to different OFDM symbols
correspond to different frequency domain positions, for a same configured bandwidth of the SRS,
indexes of subbands for SRS transmission are the same in the same frequency hopping periodicity.
[00106] According to a conclusion in the 3GPP RAN1 #1086, it is determined to support a
periodic or semi-persistent SRS to perform start RB position frequency hopping in different SRS
frequency hopping periodicities. In each frequency hopping periodicity, an index of a start RB
position is sounded and satisfies:

(kF+khopping) mod Pg
Noffset = Pr MgRS, Bsrg (1-2)

[00107] kg represents a subband index, kyopping represents a subband-level offset, and the

subband-level offset is an offset of a subband index corresponding to current SRS transmission
relative to an initial subband index kg. In subsequent embodiments, in this application, a first

frequency hopping parameter is represented as a parameter ky,qpping. It may be understood that,
in subsequent descriptions, the first frequency hopping parameter may be represented as knopping,
or because kyopping Varies with different frequency hopping periodicities, the first frequency
hopping parameter ky,qpping COrresponding to an (nRB_hop)th frequency hopping periodicity may
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also be represented as knopping (7rB_hop): WHEre ngghep represents a frequency hopping
periodicity index of the terminal. In subsequent descriptions, descriptions of ky,qpping (MRBE_hop)
and the first frequency hopping parameter kyqpping COrresponding to the (nRB_hop)th frequency
hopping periodicity are not distinguished, and may be replaced with each other.
[00108] Forexample, if kg =1 and kyopping = 2, the terminal performs SRS transmission in
a frequency domain range corresponding to a subband 3. Pr represents the partial frequency
sounding coefficient, and P may be equal to a ratio of a total quantity of RBs included in the
configured bandwidth of the SRS to a quantity of RBs for SRS transmission in the configured
bandwidth of the SRS. Pr may alternatively be equal to a quantity of subbands for actual SRS
transmission in the configured bandwidth of the SRS. For example, in FIG. 3, if the configured
bandwidth of the SRS mggs 5 s = 24, and the partial frequency sounding coefficient Pz = 2, a
quantity of RBs occupied for SRS transmission is equal to 12. Alternatively, the configured
bandwidth of the SRS mggs g, is divided into two subbands, and a quantity of RBs occupied
by each subband is equal to 12.
[00109] In Formula (1-2), the parameter Sy satisfies:

Sg = (kg + knopping) mod Pg (1-3)
[00110] The parameter represents an index of a subband corresponding to SRS transmission in
a current frequency hopping periodicity. The subband index is divided by the quantity of subbands
(namely, Pg)included in the entire configured bandwidth of the SRS, then a quotient is multiplied
by the quantity of RBs (namely, mggs, geg) included in the configured bandwidth of the SRS, and
an operation result is equal to a start RB index of the subband for SRS transmission in the current
frequency hopping periodicity. For example, as shown in FIG. 6, a configured bandwidth of an
SRS includes 24 RBs, and indexes of the 24 RBs are respectively equal to 0 to 23. The configured
bandwidth of the SRS is divided into four subbands, that is, Pr is 4, and indexes of the four
subbands are sequentially 0 to 3. It may be inferred that each subband includes six RBs, a subband
0 includes an RB 0 to an RB 5, and a start RB index is 0. A subband 1 includes an RB 6 to an RB
11, and a start RB index is equal to 6. A subband 2 includes an RB 12 to an RB 17, and a start RB
index is 12. A subband 3 includes an RB 18 to an RB 23, and a start RB index is equal to 18. If
SRS transmission is performed on a subband 1 in a frequency hopping periodicity, in Formula 1-

1, Sg = 1. Anindex, of a start RB for sounding the SRS, calculated by using Formula 1-1 satisfies:
1 1
Noffset = P_FmSRS, Bsrs — 2 24=6 (1-4)
[00111] This formula corresponds to the start RB index of the subband 1 shown in FIG. 6.

[00112] In the start RB position frequency hopping mechanism, kpopping Changes with
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different frequency hopping periodicities, and kpopping i determined based on a frequency
hopping pattern. For example, the frequency hopping pattern corresponding to kyopping i equal
t0 {0, 2, 1, 3}, Knopping IS 0 in afirst frequency hopping periodicity of the terminal. kyopping IS
respectively 2, 1, and 3 in a second frequency hopping periodicity, a third frequency hopping
periodicity, and a fourth frequency hopping periodicity. Currently, an index of a frequency hopping
periodicity is counted from a perspective of the terminal by using a frequency hopping periodicity
corresponding to actual SRS transmission. For different terminals multiplexed in the configured
bandwidth of the SRS, collision between frequency domain resources used by different terminals
for SRS transmission may occur. If signaling effective time of different terminals (for example,
UE 1 and UE 2) are different, that is, start time for actual SRS transmission are different, the UE
1 and the UE 2 may perform SRS transmission in a same frequency domain range. When a cyclic
shift (cyclic shift, CS) resource and a comb comb resource are limited, severe interference may
occur, and channel estimation precision is reduced.

[00113] For example, in FIG. 7, interference to be resolved in embodiments of this application
is described by using an example in which a frequency hopping pattern is equal to {0, 2, 1, 3}, a
configuration of UE 1is k=0, and a configuration of UE 2 is kg=1. Signaling effective time of
the UE 1 and the UE 2 is different. The signaling effective time may be understood as time at
which a terminal actually performs SRS transmission after receiving signaling (for example, RRC
signaling). knopping are respectively 0, 2, 1, 3, and 0 in a first frequency hopping periodicity, a
second frequency hopping periodicity, a third frequency hopping periodicity, a fourth frequency
hopping periodicity, and a fifth frequency hopping periodicity of UE 1 and UE 2. When the UE 1
is in the configuration of kr=0, indexes of subbands corresponding to SRS transmission are
respectively 0, 2, 1, 3, and 0 in the first frequency hopping periodicity to the fifth frequency
hopping periodicity of the UE 1. When the UE 2 is in the configuration of kg=1, indexes of
subbands corresponding to SRS transmission are respectively 1, 3, 2, 0, and 1 in the first frequency
hopping periodicity to the fifth frequency hopping periodicity of the UE 2. The signaling effective
time of the UE 2 is one frequency hopping periodicity later than that of the UE 1, and the fifth
frequency hopping periodicity of the UE 1 is the same as absolute time corresponding to the fourth
frequency hopping periodicity of the UE 2. It can be learned that, at the absolute time, indexes of
subbands on which the UE 1 and the UE 2 perform SRS transmission are both 0. For a periodic
SRS and a semi-persistent SRS, in subsequent SRS transmission, the UE 1 and the UE 2 occupy a
same OFDM symbol to perform SRS transmission in a frequency domain range corresponding to
a subband 0. When a CS resource and a comb resource are limited, non-orthogonal multiplexing
of the UE 1 and the UE 2 may occur. Consequently, severe interference occurs, and channel

estimation precision is reduced.
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[00114] It is found, through research on causes of the frequency domain collision, that an
important cause of the frequency domain collision is that different terminals correspond to
different kyqpping in an absolute time unit. For example, in the foregoing example, an absolute
time unit corresponds to the fifth frequency hopping periodicity of the UE 1 and the fourth
frequency hopping periodicity of the UE 2, kpopping COrresponding to the UE 1 in the fifth
frequency hopping periodicity is 0, and kygpping cOrresponding to the UE 2 in the fourth
frequency hopping periodicity is 3. In this case, even if initial subband indexes kg corresponding
to the UE 1 and the UE 2 are different, frequency domain ranges corresponding to subbands for
actual SRS transmission are still the same.

[00115] To resolve the foregoing problems, this application provides a communication method,
including: knopping IS associated with an absolute time unit based on a frequency hopping pattern.
This ensures that in a same time domain range, different terminals correspond to same ky,qpping
based on the same frequency hopping pattern even if signaling effective time corresponding to the
terminals are different. For terminals multiplexed in a same configured bandwidth of an SRS, the
communication method in this application can ensure that different terminals perform SRS
transmission in different subbands in the same time domain range, provided that corresponding
kg 1s configured differently, reduce interference between SRS transmission while scheduling
overheads are effectively reduced, and improve channel estimation precision.

[00116] It should be noted that in the foregoing descriptions, an example in which the different
terminals use the same frequency hopping pattern is used for description, and this is not intended
to limit this application. In a scenario in which a base station configures different frequency
hopping patterns for different terminals by using signaling, the method provided in this application
may still be used to associate kyopping With an absolute time unit. In the communication method,
the base station does not need to consider signaling effective time of different terminals. This
effectively reduces scheduling overheads of the base station.

[00117] The following continues to explain and describe communication nouns or terms in this
application, and the explanation and descriptions are also used as a part of content of this
application.

[00118] 1. Key parameter description

Table 1-1 Key parameter expression

Name Protocol expression

SRS Indicates an SRS resource. To be specific, an SRS resource includes one or more

resource | of a time domain resource, a frequency domain resource, or a space domain

22



Name

Protocol expression

resource for SRS transmission. For example, the time domain resource may be a
time unit such as a symbol, a subframe, or a slot; the frequency domain resource
may be a frequency domain position such as a subcarrier, a resource block
(resource block, RB), a resource element (resource element, RE), or a resource
group (resource group, RG); and the space domain resource may be a spatial
domain such as an antenna port or a codeword. The SRS resource is configured
by using radio resource control (radio resource control, RRC) information
element (information element, IE) SRS-Resource or SRS-PosResource, where
SRS-PosResource is used in a positioning scenario.

SRS Indicates a sounding reference signal. One SRS may correspond to a plurality of
antenna ports, different SRS sequences are sent on different antenna ports, and
one SRS may be sent on a corresponding SRS resource.

Ktc Indicates a quantity of transmission combs (combs). The quantity of transmission
combs is configured by higher-layer signaling transmissionComb.

krc Indicates a transmission comb offset.

p, Indicates a sequence number of an antenna port 1.

Nepg Indicates a maximum quantity of cyclic shifts (cycle shifts, CSs).

@, Indicates a cyclic shift.

Nérs Indicates a cyclic shift offset.

ng;g Indicates a cyclic shift of an SRS sequence corresponding to an antenna port p; .

Msrs,pes | INdicates a configured bandwidth of an SRS (also referred to as a quantity of RBs
occupied by an SRS). The configured bandwidth is configured by parameters
Csrs and Bsrs.

Mfcf‘bs Indicates length of an SRS sequence. The length is determined jointly by Msgs b
and Kicr MSR = mSRS,bNSFéB/KTC, and m_. . isaquantity of RBs occupied
by the SRS sequence.

Pr Prindicates a partial frequency sounding parameter.

RB-level partial frequency sounding indicates a partial frequency sounding
bandwidth piFmSRS'BSRS’ which identifies that a terminal performs SRS
transmission on consecutive piFmSRS'BSRS RBs of a same OFDM symbol.

Kr Indicates a partial frequency sounding subband index. kr € {0,1, ..., Pg- 1}.
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Protocol expression

k(()Pi) Indicates an SRS start frequency domain position (RE/subcarrier level).

Nshift Indicates a frequency domain offset. The frequency domain offset is configured
by higher-layer signaling fregDomainShift (RB level).

N;foatme'ﬂ Indicates a configuration of a subcarrier spacing u, and a quantity of slots
included in each frame.

ng Indicates a frame number.

né; Indicates a configuration of a subcarrier spacing 4, and an nf" slot in a frame.
k€ {0, .., Njg"#- 1},

Toffset Indicates a slot offset. The slot offset is configured by higher-layer parameters
periodicityAndOffset-p or periodicityAndOffset-sp.

Tsrs Indicates an SRS transmission periodicity. The periodicity is configured by
higher-layer parameters periodicityAndOffset-p or periodicityAndOffset-sp.

NSS}BHSIb Indicates a quantity of consecutive OFDM symbols occupied by an SRS resource.
The quantity of consecutive OFDM symbols is configured by a higher-layer
parameter nrofSymbols.

R Indicates a repetition factor, namely, a quantity of OFDM symbols for repeated
SRS transmission in one SRS resource. When a higher-layer parameter
repetitionFactor is configured, R < Nssyﬁ]sb, or when a higher-layer parameter
repetitionFactor is not configured, R = Ny, that is, repeated sending is
performed on all the OFDM symbols included in the SRS resource.

I Indicates an index of an OFDM symbol corresponding to an SRS resource. 1" =
0,1,2, ..., Nypop— 1.

bhop Indicates an SRS frequency hopping-related parameter. The parameter is
configured by a higher-layer parameter b-hop.

Bggs Indicates an SRS bandwidth-related configuration parameter. The parameter is
configured by a higher-layer parameter b-SRS.

Csgrs Indicates an SRS bandwidth-related configuration parameter. The parameter is
configured by a higher-layer parameter c-SRS.

NRRC Indicates an SRS frequency domain position index. The SRS frequency domain
position index is configured by a higher-layer parameter freqDomainPosition. If
the parameter is not configured, ngrc = 0.

b Indicates a frequency domain bandwidth level index corresponding to a reference
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Name Protocol expression

signal in a plurality of frequency domain bandwidth levels. be {0,1, 2, ..., Bsgrs}-

Np Indicates an SRS bandwidth-related parameter.

[00119] 2. Reference signal (reference signal, RS)

[00120] Areference signal may also be referred to as a pilot (pilot) signal, a reference sequence,
or the like. In this application, the reference signal may be a reference signal for channel
measurement. For example, the reference signal may be an SRS for uplink channel measurement.
For example, the reference signal may be a pilot for uplink channel measurement. Alternatively,
the reference signal may be an SRS for positioning measurement. It should be understood that the
foregoing listed reference signals are merely examples, and should not constitute any limitation
on this application. This application does not exclude a possibility that another reference signal is
defined in a future protocol to implement a same or similar function, and does not exclude a
possibility that another reference signal is defined in a future protocol to implement different
functions.

[00121] For ease of description, the following uses an example in which the reference signal is
the SRS for description. In a 5G NR communication system, the SRS is used to estimate channel
quality of different frequency bands.

[00122] 3. Frequency hopping periodicity

[00123] Alegacy SRS frequency hopping periodicity is a time domain range corresponding to
all SRS frequency hopping bandwidths that are sounded based on a configured bandwidth of an
SRS mggs g - Optionally, the frequency hopping periodicity satisfies at least one of the
following features: In different frequency hopping periodicities, there are repeated frequency
bands at frequency domain positions occupied by reference signals; and in different frequency
hopping periodicities, the frequency domain positions occupied by the reference signals are the
same. A representation form of the frequency hopping periodicity includes a quantity of hops
included in the frequency hopping periodicity, a quantity of OFDM symbols included in the
frequency hopping periodicity, duration of the frequency hopping periodicity, or the like. In the
following descriptions, that the frequency hopping periodicity is represented by "the quantity of
hops included in the frequency hopping periodicity” is used as an example for description.
[00124] If the legacy SRS frequency hopping periodicity is measured by an SRS hop count or

included nggs, the legacy SRS frequency hopping periodicity Tgg hop is equal to:
TRB hop = lefsils,hop Ny (1-5)
[00125]  bpop and Bggrs are configured by a higher-layer parameter freqHopping. For Ny,

refer to Table 6.4.1.4.3-1 in the protocol 38.211. If b’ = byep, Ny
25

hop 1 always equal to 1.



10

15

20

25

30

Alternatively,

TRB_hop = Hﬁf’i‘ihopﬂ Ny (1-6)
[00126] If Dnop < Bsrs |, alternatively,
(1-7)

[00127] MSRS bpop is jointly determined by an SRS bandwidth configuration parameter Cggs

and an SRS frequency hopping bandwidth parameter by,,p, Msrs g 1S JOINtly determined by
the SRS bandwidth configuration parameter Csgs and Bsgs, and a total bandwidth covered the

SRS after frequency hopping is equal to MSRS,bop RBs. Alternatively, the legacy SRS frequency

hopping periodicity is measured by a quantity of OFDM symbols occupied for SRS transmission,
and the corresponding legacy SRS frequency hopping periodicity Sgg hop is equal to:

SRB hop=TRB_hopR (1-8)
[00128] R is a quantity of repetitions. In FIG. 5b, a schematic description of the legacy SRS
frequency hopping periodicity is provided, where the quantity of repetitions R=1. In this scenario,
SRB_hop=TRB_hop-
[00129] 2. Transmission slots of a periodic SRS and a semi-persistent SRS

[00130] Aslot for periodic SRS or semi-persistent SRS transmission needs to satisfy:

(NZam=ne + 102 =Ty JMOA Tgps =0 (1-9)

slot

[00131] For corresponding parameters, refer to Table 1-1. In FIG. 8, a position of a symbol for
periodic SRS transmission or semi-persistent SRS transmission is described by using an example
in which length of one radio frame is 10 ms, one radio frame includes 40 slots slots, length of each
slot is 0.25 ms, an offset T,¢rser 1S €qual to 3, and a periodicity Tsgs is equal to 35 slots.

[00132] A terminal receives RRC configuration information in a slot 37 in a radio frame 0,
where the RRC configuration information is used to configure the terminal to perform SRS
transmission, and effective time of the RRC configuration information is at a radio frame 1.
Because the offset is equal to 3, a slot 3 in the radio frame 1 is used as a first slot for SRS
transmission after a configuration takes effect. Each slot includes 14 symbols, and the terminal
may specifically perform SRS transmission on a symbol 3 and a symbol 4 in the slot 3. The SRS
periodicity is equal to 35 slots, and a slot 38 in the radio frame 1 may be used as a second slot for

SRS transmission after the configuration takes effect.
[00133] 3. SRS counter 7

[00134] For a periodic or semi-persistent SRS, an SRS counter satisfies:
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Ngrs = N;?PE,an + ngf _Toffset . NSS)"?nsb +\\£“ (1-10)
TSRS R R

frame, g«

[00135] A corresponding time domain position satisfies: (Nsm e+ 0 = Toe )mod Tgpg =0,

[00136] For an aperiodic SRS, transmission of SRSs in a same resource set is performed in a

same slot, and the SRS counter to be calculated is a frequency hopping index corresponding to

SRS transmission in an SRS resource, that is, 7sts =[//R]. I' € {0,1, ., Smp— 1}is an index of

an OFDM symbol, Ngyy, is a quantity of symbols occupied by the SRS resource configuration,

R is a repetition factor and is configured by a higher-layer parameter, and ngrg represents the
SRS counter.

[00137] 4. Time unit

[00138] A unit of a time unit may be a radio frame, a subframe, a slot, a subslot, a symbol, or
the like. One radio frame may include one or more subframes, and one subframe may include one
or more slots. There may be different slot length for different subcarrier spacings. For example,
when a subcarrier spacing is 15 kHz, one slot may be 1 millisecond; or when a subcarrier spacing
is 30 kHz, one slot may be 0.5 millisecond or the like. One slot may include one or more symbols.
For example, a slot with a normal cyclic prefix (cyclic prefix, CP) may include 14 time domain
symbols, and a slot with an extended CP may include 12 time domain symbols. The time domain
symbol may be referred to as a symbol for short. A subslot is also referred to as a minislot, a mini-
slot, or the like, and may be a unit smaller than a slot. One subslot may include one or more
symbols. For example, one subslot may include two symbols, four symbols, seven symbols, or the
like. One slot may include one or more subslots.

[00139] It should be noted that, an absolute time unit may be a corresponding absolute time
domain position in the terminal. When frame timing and a slot structure are the same, the absolute
time is consistent or the same for all terminals. The absolute time unit may be measured by using
a specific OFDM symbol in a specific slot in a specific frame. For example, as shown in FIG. 8,

an absolute time unit may be the third OFDM symbol in the slot 3 in the radio frame 1.

Embodiment 1

[00140] Asshownin FIG. 9, this application provides a procedure of a communication method.
The procedure includes at least the following steps.

[00141] Optionally, step 900: A terminal reports, to a base station, whether the terminal has a
capability of supporting start RB position frequency hopping.

[00142] Optionally, step 901: The base station sends indication information to the terminal,
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where the indication information may indicate the terminal to enable (enable) start RB position
frequency hopping, disable (disable) start RB position frequency hopping, or the like.

[00143] In this application, the terminal reports, to the base station, whether the terminal has a
capability of supporting the start RB position frequency hopping, and the base station determines,
based on the capability reported by the terminal, whether to enable start RB position frequency
hopping of the terminal. For example, if the terminal reports that the terminal does not support
start RB position frequency hopping, the base station may indicate the terminal to disable start RB
position frequency hopping. If the terminal reports that the terminal supports start RB position
frequency hopping, the base station may comprehensively consider whether to allow the terminal
to perform SRS transmission through start RB position frequency hopping. If it is allowed, the
base station indicates the terminal to enable start RB position frequency hopping; otherwise, the
base station indicates the terminal to disable start RB position frequency hopping.

[00144] The base station may explicitly indicate or be configured, by using RRC signaling, to
enable or disable start RB position frequency hopping, or may implicitly indicate or be configured
to enable or disable start RB position frequency hopping, or the like. For example, the base station
may implicitly indicate, by using a frequency hopping pattern of ky,pping, to €nable or disable a
start RB position. For example, if the frequency hopping pattern of kyopping is configured by
using RRC signaling, and there is no field indicating the frequency hopping pattern, it indicates
that start RB position frequency hopping is disabled; or if there is a field indicating the frequency
hopping pattern, it indicates that start RB position frequency hopping is enabled. Alternatively, if
the field indicating the frequency hopping pattern is always equal to 0, or is equal to a parameter
less than 0, it indicates that the start RB position is disabled; otherwise, it indicates that the start
RB position is enabled. The explicit indication manner to enable or disable start RB position
frequency hopping is flexible, but signaling overheads are increased. The implicit indication
manner can effectively reduce signaling overheads.

[00145] For example, if the indication information in step 901 indicates to enable start RB
position frequency hopping, the procedure shown in FIG. 9 may further include the following steps.
[00146] Step 902: The terminal determines a frequency hopping periodicity index of the
terminal based on a first time unit, where the first time unit is associated with a time unit
corresponding to an SRS.

[00147] In this application, the first time unit is a candidate time unit in which the terminal
sends the SRS, and a time unit in which the terminal specifically sends the SRS is a subset of the
candidate time unit. For descriptions of the time unit, refer to the descriptions in the fourth part of

the communication nouns. For example, for periodic and semi-persistent SRSs, the candidate time

frame , u

unit may correspond to a slot set that satisfies a condition (N dotFNg N = Tosreer )mod Tsps =0,
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or may correspond to a set of candidate OFDM symbols that correspond to the SRS and that are

determined based on a signaling configuration and that are in a slot that satisfies a condition
(N Jame e + 0L = Toftset )mod Tsrs = 0. Whether the terminal sends the SRS in the candidate time

unit may further depend on a factor such as signaling effective time. Before the signaling effective
time, the terminal does not perform SRS transmission in the corresponding candidate time unit.
After the signaling effective time, the terminal may perform SRS transmission in the
corresponding candidate time unit.

[00148] The terminal determines, based on a current time unit, for example, positions of a frame,
a slot, and an OFDM symbol, the current time unit and a candidate time unit corresponding to the
current time unit. For the periodic and semi-persistent SRSs, the candidate time unit is associated
with an SRS counter. In a frequency hopping scenario, the SRS counter is related to a quantity of
frequency hops. In the frequency hopping scenario, a frequency domain range corresponding to a
configured bandwidth of the SRS for the terminal changes with the SRS counter. The frequency
hopping periodicity index may be associated with the SRS counter, so that the frequency hopping
periodicity index is associated with absolute time in a specific SRS configuration.

[00149] It should be noted that the frequency hopping periodicity index in step 900 is different
from a frequency hopping periodicity index for the terminal to actually perform SRS transmission.
In this application, in the specific SRS configuration, the frequency hopping periodicity index of
the terminal is essentially associated with the absolute time of the terminal. If candidate time units
of SRSs configured for different terminals are the same, the different terminals correspond to a
same frequency hopping periodicity index in the current time unit. If frequency hopping patterns
of knopping COrresponding to different terminals are the same, corresponding kyopping is the
same in the same time unit. This can effectively resolve the interference in SRS transmission,
effectively improve channel estimation precision, and reduce scheduling overheads of the base
station.

[00150] For example, Formula (1-9) is a condition that needs to be satisfied by a time domain
position for SRS transmission in a periodic SRS or a semi-persistent SRS. Each time domain
position that satisfies Formula (1-9) may be a candidate time unit for sending the SRS. The
terminal determines the frequency hopping periodicity index of the terminal based on a time
domain position corresponding to the current time unit and the candidate time unit, so as to
determine kpopping based on the frequency hopping pattern of ky,qpping:

[00151] For example, the terminal determines the frequency hopping periodicity index of the
terminal based on the SRS counter and the frequency hopping periodicity, where the SRS counter
Is associated with the first time unit. For example, the first time unit is a candidate time unit for

sending the SRS, and each candidate time unit may be a candidate frequency hopping position
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corresponding to the terminal.
[00152] Inadesign, that the terminal determines the frequency hopping periodicity index of the

terminal based on the SRS counter and the frequency hopping periodicity satisfies:

NRB_hop = l&J (2-1)

TRB_hop

[00153] ngphop represents the frequency hopping periodicity index of the terminal, ngrs
represents the SRS counter, and Trp hop represents a quantity of frequency hops included in the
frequency hopping periodicity. For example, a count value of the SRS counter is 20, and it indicates
that a quantity of candidate frequency hopping corresponding to the terminal at current absolute
time is 20 hops. If one frequency hopping periodicity includes 4 hops, the frequency hopping
periodicity index of the terminal is equal to 5 at the current absolute time.

[00154] Inanother design, that the terminal determines the frequency hopping periodicity index

of the terminal based on the SRS counter and the frequency hopping periodicity satisfies:

nRB_hop = l&‘ImOdPF (2'2)

TRB_hop

[00155] ngrpnop represents the frequency hopping periodicity index of the terminal, nggrg
represents the SRS counter, Tgrgp 1op represents the quantity of frequency hopping included in the

frequency hopping periodicity, and P represents a partial frequency sounding coefficient.
[00156] In another design, the terminal determines the frequency hopping periodicity index of
the terminal based on a time domain symbol corresponding to the SRS and the frequency hopping
periodicity, where the time domain symbol corresponding to the SRS is associated with the first
time unit. For example, the first time unit is the candidate time unit for sending the SRS, each
candidate time unit may correspond to a candidate time domain symbol position of the terminal,
and a time domain symbol may be an OFDM symbol.

[00157] In a design, for periodic and semi-persistent SRSs, that the terminal determines the
frequency hopping periodicity index of the terminal based on the time domain symbol

corresponding to the SRS and the frequency hopping periodicity satisfies:

Mot net i Tottser ) srs | 1
Tsrs Moymb
NRB_hop™ $ -
RBhOp
[00158] ngrpnop represents the frequency hopping periodicity index of the terminal, stf(?tm o

represents a quantity of slots included in each frame under a condition that a subcarrier spacing is

u

1, ny represents a frame number, ng, represents an ng f”‘ slot in a frame under the condition

that the subcarrier spacing is p, nf, € {o, ...,stlr(?tme'”—l }, Tofrser represents a slot offset,
NSSerﬁb represents a quantity of consecutive time domain symbols occupied by an SRS resource,
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£’ represents an index of a time domain symbol in the SRS resource, I’ =0, 1,2, ..., Ngymp- 1,

and Srp hop represents a quantity of time domain symbols occupied for SRS transmission in the
frequency hopping periodicity.

[00159] Inadesign, for an aperiodic SRS, that the terminal determines the frequency hopping
periodicity index of the terminal based on the time domain symbol corresponding to the SRS and

the frequency hopping periodicity satisfies:

NRB_hop = ILJ (2-4)

SRB_hop

[00160] Meanings of ngp hop, !, and Sgp hop are the same as those in Formula (2-3).

[00161]  For example, in Formula (2-3) and Formula (2-4), Sgg nop Satisfies:

SrB hop=RTRB hop (2-5)
[00162] R represents a repetition factor, and Trp 0p represents a quantity of frequency hops
included in the frequency hopping periodicity.
[00163] For example, the terminal determines the frequency hopping periodicity index of the
terminal based on a candidate SRS counter and the frequency hopping periodicity, where the
candidate SRS counter is associated with the first time unit. For example, the first time unit is a
candidate time unit for sending the SRS, and each candidate time unit may be a candidate
frequency hopping position corresponding to the terminal.
[00164] In a design, for the aperiodic SRS, that the terminal determines the frequency hopping
periodicity index of the terminal based on the candidate SRS counter and the frequency hopping
periodicity satisfies:

NRB_hop = IMJ (2-6)

TRB_hop

[00165] The candidate SRS counter satisfies:

Nap_ SRS = llap SRSJ (2-7)
[00166] ., srs corresponds to a candidate OFDM symbol index and satisfies:

Lapsrs € {0, 1, ..., Nop -1} (2-8)
[00167] Ns}f’mb is equal to a quantity of candidate OFDM symbols corresponding to the SRS

resource corresponding to the terminal, and N2P

symb OFDM symbols are consecutively distributed

in time domain, and NP ymb Satisfies:
Nsa}?mb Nsymb + lO (IO mod TRB hop) (2-9)

[00168] Nalp mb 1S equal to a quantity of OFDM symbols corresponding to the SRS resource,

and [, isequal to a start position of a time domain symbol corresponding to the SRS resource and
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satisfies:

lo = Néymb~ 1~ Lofrset (2-10)
[00169] NSS}I,‘I’IEb is equal to a quantity of OFDM symbols corresponding to one slot, [ et €
{0,1,...,13} is configured by a higher-layer parameter startPosition, and the candidate OFDM

symbol includes Nj'}f’mb consecutive OFDM symbols that are in a specific slot and that use an

OFDM symbol corresponding to (I, mod Tgg hop) as a time domain start position.

[00170] In this application, the frequency hopping periodicity is a periodicity for sounding an
SRS frequency hopping bandwidth. Optionally, the frequency hopping periodicity may satisfy at
least one of the following features: In different frequency hopping periodicities, there are repeated
frequency bands at frequency domain positions occupied by reference signals; and in different
frequency hopping periodicities, the frequency domain positions occupied by the reference signals
are the same.

[00171] Inadesign, the frequency hopping periodicity satisfies:

MSRS,bpop

TRB hop = S (2-11)

[00172]  Trgnop represents the frequency hopping periodicity, MsRs by, FEPresents the SRS
frequency hopping bandwidth and may be jointly determined by an SRS bandwidth configuration
parameter Csgs and an SRS frequency hopping bandwidth parameter by, , Msgrspeps
represents the configured bandwidth of the SRS and is jointly determined by SRS bandwidth
configuration parameters Csgrs and Bsgs, and a total bandwidth covered by an SRS after

frequency hopping is equal to MSRS,bop RBs. For correspondences between MSRS,bop and
Mgsrs,prs aNd the foregoing parameters, refer to Table 6.4.1.4.3-1 in the protocol 38.211.

[00173] In a design, if the frequency hopping periodicity is measured by the quantity of SRS

hops or a quantity of included nggs, the frequency hopping periodicity Trg hop Satisfies:

Trg hop = 1155 Ny (2-12)

b'=bpop

[00174] As described in Table 1-1, N,/ is determined based on Table 6.4.1.4.3-1 in the

protocol 38.211. Particularly, if b" = by,,, Ny,  isresetto 1, thatis, Npjop=1-

hop
[00175] In a design, if bn, < Bgs , it indicates that frequency hopping is enabled, and the
frequency hopping periodicity Trg pop Satisfies:

Trs.nop = [1,755, w1 Ny (2-13)
[00176] After determining the frequency hopping periodicity index, the terminal is configured
to determine the first frequency hopping parameter. The procedure of the method shown in FIG. 9

further includes the following steps.
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[00177] Step 903: The terminal determines a first frequency hopping parameter based on the
frequency hopping periodicity index of the terminal and the frequency hopping pattern, where the
first frequency hopping parameter indicates a subband-level offset of the SRS within a
configuration bandwidth range of the SRS. For example, the first frequency hopping parameter is
equal to kpopping, and for example, the first frequency hopping parameter may correspond to a
subband offset index.

[00178] The frequency hopping pattern in this application has a different meaning from a
frequency hopping pattern in legacy (legacy) SRS frequency hopping. For example, in legacy SRS
frequency hopping, the frequency hopping pattern is a pattern of a subband corresponding to a
frequency domain position at which an SRS is sent in a frequency hopping bandwidth in each
frequency hopping periodicity. For example, as shown in FIG. 2, in legacy SRS frequency hopping,

a corresponding subband index is determined based on a frequency domain position index n, .

The subband index belongs to {0, 2, 1, 3}, and corresponding {0, 2, 1, 3} may be considered as a
frequency hopping pattern corresponding to legacy SRS frequency hopping in the configuration
shown in FIG. 2. In each frequency hopping periodicity, the terminal performs SRS transmission
on a subband 0 in a 0™ hop. Similarly, the terminal performs SRS transmission on a subband 2, a
subband 1, or a subband 3 in a first, second, or third hop. A correspondence between a hop and a
time domain symbol is related to a repetition factor R. For example, a time domain range of the
hop corresponds to R time domain symbols.

[00179] The frequency hopping pattern in this application corresponds to a pattern
corresponding to an offset of an index of a subband for start RB position frequency hopping in the
configured bandwidth of the SRS, that is, the frequency hopping pattern of kygpping. The
frequency hopping pattern of kyopping reflects a correspondence between kyopping and different
time units. The frequency hopping pattern {0, 2, 1, 3} is used as an example. If start RB position
frequency hopping is performed in a unit of a frequency hopping periodicity, knopping Changes
with the pattern of {0, 2, 1, 3} based on different frequency hopping periodicities indexes. For
example, Kpopping 1S €qual to 0 in a 0" frequency hopping periodicity; and khopping are
respectively equal to 2, 1, and 3 in a first frequency hopping periodicity, a second frequency
hopping periodicity, and a third frequency hopping periodicity.

[00180] 1. Frequency hopping pattern

[00181] In this application, the frequency hopping pattern may be related to Pg, and P may
be configured by using RRC signaling, or may be configured for the terminal by using a MAC CE
or DCI, or may be determined in a predefined manner. The frequency hopping pattern may be

designed in the following manner: For example, to ensure that a spacing between a subband
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frequency domain range corresponding to the SRS in a current time unit and a subband frequency
domain range corresponding to a previous time unit is as large as possible, thereby improving a
channel diversity gain, the frequency hopping pattern may be associated with a subband frequency
hopping pattern corresponding to SRS frequency hopping (for example, legacy SRS frequency
hopping). For example, Pg=4. The frequency hopping pattern may be equal to {0, 2, 1, 3}, or
equal to {0, 2, 1, 3, 0, 2, 1, 3}. For example, Pg=2. The frequency hopping pattern may be equal
to {0, 1}, orequal to {0, 1, 0, 1}. For example, Pr=8. The frequency hopping pattern may be equal
to {0, 4, 2, 6, 1, 5, 3, 7}. For example, Pr=3. The frequency hopping pattern may be equal to {0,
2, 1}, or equal to {0, 1, 2}.

[00182] For example, to ensure that a spacing between a subband frequency domain range
corresponding to the SRS in a current time unit and a subband frequency domain range
corresponding to a previous time unit is as large as possible, thereby improving a channel diversity
gain, the frequency hopping pattern may also be designed as follows: For example, Pg=4. The
frequency hopping pattern may be equal to {0, 2, 3, 1}, or equal to {0, 2, 3, 1, 0, 2, 3, 1}. For
example, Pr=8. The frequency hopping pattern may be equal to {0, 4, 1, 5, 2, 6, 3, 7}, or equal to
{0,4,3,7,1,5, 2, 6}.

[00183] For example, to simplify a subband index calculation process, the subband frequency
domain range corresponding to the SRS in the current time unit may be obtained by postponing a
subband based on the subband frequency domain range corresponding to the previous time unit,
that is, the frequency hopping pattern is equal to {0, 1, ..., Pg—1}. For example, Pg=4. The
frequency hopping pattern may be equal to {0, 1, 2, 3}. For example, Pz=2. The frequency
hopping pattern may be equal to {0, 1}. For example, Pr=8. The frequency hopping pattern may
be equal to {0, 1, 2, 3, 4, 5, 6, 7}. For example, Pr=3. The frequency hopping pattern may be
equal to {0, 1, 2}.

[00184] Itshould be noted that the time unit may be equal to a time domain range corresponding
to one frequency hopping periodicity, or may be equal to a time domain range corresponding to
one OFDM time domain symbol, or may be equal to a time domain range corresponding to one
hop, or may be equal to a time domain range corresponding to specific nggs. It should be indicated
that the frequency hopping pattern is merely an example for description, and is not intended to
limit this application. The solutions of this application are also applicable to another frequency
hopping pattern, and the like in addition to the foregoing frequency hopping pattern.

[00185] 2. Periodicity of a frequency hopping pattern

[00186] In this application, the periodicity of the frequency hopping pattern may be equal to a
quantity of elements included in the frequency hopping pattern, or may be equal to a quantity of
different elements included in the frequency hopping pattern. The frequency hopping pattern {0,
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2,1,3,0,2,1, 3} is used as an example. The periodicity of the frequency hopping pattern may be
equal to 8 elements included in the frequency hopping pattern, or the periodicity of the frequency
hopping pattern may be equal to 4 different elements included in the frequency hopping pattern.
For example, the periodicity of the frequency hopping pattern may be associated with Pg. For
example, the periodicity of the frequency hopping pattern may be equal to an integer multiple of
Pr to be used currently by the terminal. When the integer multiple is equal to 1, the periodicity of
the frequency hopping pattern is equal to P to be used currently by the terminal. For example, if
candidate Py € {2,3,4}, and Py to be used currently by the terminal is 3, the periodicity of the
frequency hopping pattern is equal to an integer multiple of 3, for example, 3 or 12; or the
periodicity of the frequency hopping pattern may be equal to a largest value in all candidate Pg.
For example, if candidate Pp € {2,4}, the periodicity of the frequency hopping pattern may be
equal to a largest value 4 of candidate Pg; or the periodicity of the frequency hopping pattern may
be equal to the least common multiple of all candidate Pg. For example, if candidate Pr € {2, 4, 8},
the periodicity of the frequency hopping pattern is equal to 8; or if candidate P € {2, 3,4}, the
periodicity of the frequency hopping pattern is equal to 12; or if candidate Pr € {2,4}, the
periodicity of the frequency hopping pattern is equal to 4; or the periodicity of the frequency
hopping pattern may be equal to a common multiple of all candidate Pg.

[00187] 3. Determining of the frequency hopping pattern

[00188] Inthis application, the frequency hopping pattern may be predefined, be preconfigured,
or be indicated by using signaling. Enabling/disabling of start RB position frequency hopping is
configured by using RRC signaling. The following solutions describe specific solutions of this
application from two aspects: The frequency hopping pattern is preconfigured or predefined and
the frequency hopping pattern is indicated by using the signaling.

[00189] 3.1. The frequency hopping pattern is preconfigured or predefined.

[00190] When the frequency hopping pattern is preconfigured or predefined, enabling/disabling
of start RB position frequency hopping is explicitly configured by using the RRC signaling
[00191] If the frequency hopping pattern is preconfigured, the frequency hopping pattern may
be directly defined based on different Pg. For example, the predefined frequency hopping pattern
is equal to {0, 1, ..., Pg-1}. For example, Pr=4, and a corresponding frequency hopping pattern
isequal to {0, 2, 1, 3}; or Pr=2, and a corresponding frequency hopping pattern is equal to {0, 1}.
For knopping COrresponding to an (nRB_hop)”‘ frequency hopping periodicity, refer to Table 2-1 or
Table 2-2. Table 2-1 and Table 2-2 correspond to different frequency hopping patterns. For
example, as shown in Table 2-1 or Table 2-2, when Pp=2, when an operation result of modulo

mod of frequency hopping periodicity index of the terminal ngg o, and 4 is respectively equal
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t0 0, 1,2, and 3, ngg nep IS respectively equal to 0, 1, 0, and 1.

Table 2-1 Start RB position frequency hopping parameter kygpping, and Py € {2,4}

PF | NRB_hop M0d 4 =0 | ngg hop Mod 4 =1 | ngg pop mod4 =2 | ngp pop mod 4 =3
2 |0 1 0 1
4 |0 2 1 3

Table 2-2 Start RB position frequency hopping parameter Kkygpping, and Py € {2,4}

Pr | NRB_hop M0d 4 =0 | ngp hop Mod 4 =1 | ngg pop mod4 =2 | ngp pop mod 4 =3

2 |0 1 0 1

4 |0 1 2 3

[00192] In another design, it is considered that pg in different value ranges corresponds to

khopping 1N the (nRB_hop)th frequency hopping periodicity. For corresponding values, refer to Table

2-3 or Table 2-4. For example, in Table 2-3, pr € {2, 4, 8}, candidate pg includes 2, 4, or 8. When

pr used by the terminal is 2, in the (nRB_hop)‘h frequency hopping periodicity, if an operation

result of modulo (mod) of ngg hop and 8 is respectively equal to 0 to 7, corresponding Kpopping

is respectively 0, 1,0,1, 0,1, 0, and 1.

Table 2-3 Start RB position frequency hopping parameter kygpping, and Py € {2,4, 8}

Pr| TMRBy,, MRBpop NRBpop NRBp,p, MRBpop NRBpop MRBpop MRBpop
mod 8 mod 8 mod 8 mod 8 mod 8 mod 8 mod 8 mod 8
=0 =1 =2 =3 =4 =5 =6 =7

2 0 0

410

8 |0 3
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Table 2-4 Start RB position frequency hopping parameter Kkygpping, and Py € {2,3,4}

PFMRB_hop |"RB_hop|"RB_hop|"RB_hop|"TRB_hop|"'RB_hop "' RB_hop|"'RB_hop|"RB_hop|"'RB_hop |"RB_hop|"RB_hop

mod 12\mod 12/mod 12{mod 12|mod 12|mod 12/mod 12|mod 12|mod 12/mod 12{mod 12/mod 12

=0 =1 =2 =3 =4 =5 =6 =7 =8 =9 =10 |=11
2 0 1 0 1 0 1 0 1 0 1 0 1
30 2 1 0 2 1 0 2 1 0 2 1
4 10 2 1 3 0 2 1 3 0 2 1 3

[00193] ngphop COrresponds to the frequency hopping periodicity index. For a specific
definition, refer to Formula (2-1) to Formula (2-10).

[00194] In another aspect, the frequency hopping pattern may alternatively be implemented in
a predefined manner. For example, start RB position frequency hopping may be determined based
on the legacy frequency hopping pattern. Specific operation steps are as follows.

[00195] The terminal receives parameters related to the configured bandwidth of the SRS, for
example, ngge, Bsrs, Csrs, and byep, and determines a partial frequency sounding coefficient
Pr. Pr may be configured by using RRC signaling, or may be configured by using DCI or MAC

CE signaling. A start RB position frequency hopping parameter bhop is defined and satisfies:
mSRS,bﬁgp =PFmSRS,BSRS (2'14)
[00196] mgrspe,s IS determined by the parameter Csgs and the parameter Bggs. The

parameter bhop is related to the parameter MRS bEE and mgrs, corresponding to different

parameters b is determined based on Table 6.4.1.4.3-1 in the protocol 38.211. Further, it may be
determined that a frequency domain-related parameter ni® in a partial frequency sounding
scenario is as follows.

[00197] If big, < Bsgs, the parameter ny" satisfies:

PF _ {l4nRRC/mSRS,bJ mod N, b < by,
b (Fb (nSRs) + l4nRRc/mSRS,bJ) mod Nb otherwise
[00198] The parameter N, is obtained from table 6.4.1.4.3-1 in the protocol 38.211, and

(2-15)

{ N NSRS modﬂ —pPF N ' NSRS modﬂ —pPF N '
(7") A Nh"p 2T ;\;Op Ny, being an even number
Fy(nsgs) = =bhop ~Phop
[Ny /2] lnSRS/ Hb;=b11:1:‘ Ny J Ny, being an odd number
op
(2-16)

[00199] For Ny, refer to Table 6.4.1.4.3-1 in the protocol 38.211. If b' = byp, Npyop [

always 1.
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[00200] A frequency hopping pattern of the first frequency hopping parameter kyopping iS
related to a pattern of the parameter nfF. For example, if Cgrs = 24, Bgrs = 2, P=4, and

ngrc = 0 , the parameter bhop 0 is determined based on Formula (2-14). Patterns

corresponding to the parameters n5¥, nPF, and nfF are equal to {000, 010, 001, 011}, and nf®
is associated with the frequency domain subband index, so as to determine the legacy (legacy)
frequency hopping pattern. In a possible association manner, a corresponding legacy frequency
hopping pattern is equal to {0, 2, 1, 3}, so as to determine that the frequency hopping pattern of
knopping 1S €qual to {0, 2, 1, 3}.

[00201] For example, if Csgrs = 24, Bsgps = 2,Pp =2, and ngrc = 13, the parameter

bhop = 1 is determined based on Formula (2-14). Patterns of the parameters nf¥, n'¥, and n}

are equal to {010, 011}, and a corresponding legacy frequency hopping pattern is equal to {2, 3}.
When Pg=2, a corresponding frequency hopping pattern of ky,qpping is equal to {0, 1}.
[00202] For example, to reduce calculation complexity, the base station may configure Pr to

- _ - - - - . PF _
satisfy MRS bEE, = TSRS bhop- That is, Pp is configured to satisfy: byq,=bpop. FOr example, to

ensure that the frequency hopping pattern starts with 0, that is, a first element of the frequency
hopping pattern is equal to 0, when the frequency hopping pattern of kyopping IS determined,
ngrc May not be determined based on the configuration information, and ngrc is re-assigned
with 0. For example, for the frequency hopping pattern of the parameter kyqpping: rrc=0-

[00203]  For example, the frequency hopping pattern corresponding to the parameter kyopping

may be obtained by converting a value (for example, a binary value) including the parameters n§F,

nPF and n5F into a decimal number, and performing a remainder (mod) operation on the decimal
number and Pg. For example, patterns {000, 010, 001, 011} of the foregoing parameters nfFf
nPF, and nbF are converted into a decimal number, a remainder operation is performed on the
decimal number and Pg, to obtain a result equal to {0, 2, 1, 3}. For example, patterns {010, 011}

PF are converted into a decimal number, a remainder

of the foregoing parameters nb¥, nfF and n}
operation is performed on the decimal number and Pg, to obtain a result equal to {0, 1}.

[00204] The frequency hopping pattern of kyqpping is determined in a preconfigured or
predefined manner. This can effectively reduce scheduling overheads of the base station, reduce
interference in SRS transmission, and effectively improve SRS measurement precision while
ensuring that channel estimation results of frequency domain ranges corresponding to different
subbands are balanced.

[00205] 3.2. The frequency hopping pattern is indicated by using signaling.

[00206] In this application, the terminal may determine the frequency hopping pattern of
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knopping Dased on the signaling indicated by the base station. For example, the frequency hopping
pattern of kyqopping May be determined in the following manners.
[00207] 1. The frequency hopping pattern of ky,pping i directly indicated by using signaling
(for example, RRC signaling), for example, the frequency hopping pattern is indicated in the
following manner:

k_HoppingList SEQUENCE (SIZE (1...maxNrofk Hopping)) of k_Hoppingvalue

OPTIONAL

k_Hoppingvalue ::= INTEGER(0.. maxNrofk_Hopping-1) (2-17)
[00208] The parameter maxNrofk_Hoppingg indicates a periodicity of the frequency hopping
pattern of kyqpping, and k_Hoppingvalue indicates an element included in the frequency hopping
pattern of kyqpping-
[00209] For example, the base station may indicate a start value and an offset value of the
frequency hopping pattern of knopping by using signaling. Optionally, the periodicity of the
frequency hopping pattern may be associated with Pg. For example, if Pr=4, the start value of the
frequency hopping pattern is equal to 0, and the offset value is equal to 1, the corresponding
frequency hopping pattern may be equal to {0, 1, 2, 3}. Alternatively, the base station may indicate
an offset value of the frequency hopping pattern by using signaling. A start value of the frequency
hopping pattern is equal to 0 by default, or is equal to a specific value. The value may be
determined in a predefined manner, or the like.
[00210] It should be noted that, in the foregoing scenario, the base station may implicitly
indicate, by indicating that there is no field for the start value and the offset value of the frequency
hopping pattern, or when the start value is predefined, by indicating that there is no field for the
offset value of the frequency hopping pattern, to disable start RB position frequency hopping, or
the like. Alternatively, the base station may implicitly indicate, by indicating that the start value or
the offset value of the frequency hopping pattern is outside a candidate range, or the offset value
is always 0, or the like, to disable the start RB position.

[00211] 2. Atleastone candidate frequency hopping pattern of kyqpping is predefined. An
actual frequency hopping pattern of ky,qpping is indicated by using signaling. For example, five
candidate frequency hopping patterns of ky,qpping are predefined, and the base station may send
indication information to the terminal, to indicate an index of a frequency hopping pattern. The
terminal determines, based on the index of the frequency hopping pattern, that the frequency
hopping pattern corresponding to the index is the actual frequency hopping pattern of kyqpping.

[00212] Itshould be noted that, in the foregoing scenario, the base station may further implicitly

indicate, by indicating another index outside an index range of the predefined frequency hopping
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pattern, the terminal to disable start RB position frequency hopping. For example, if indexes of
the predefined frequency hopping patterns are 0 to 3, the base station may indicate an index other
than 0 to 3, to implicitly indicate the terminal to disable start RB position frequency hopping.

[00213] Inadesign, the base station may send indication information to the terminal, where the

indication information indicates hopia. The terminal determines, based on hopid, Knopping
corresponding to the (nRB_hop)th frequency hopping periodicity. For example, as shown in Table
2-5, the terminal may determine, based on hopid, knopping in different frequency hopping
periodicities. If hopiq indicated by the base station is 1, when operation results of modulo (mod)
between the frequency hopping periodicity index of the terminal and 4 are respectively equal to 0,

1,2, and 3, it is determined that ky,qpping IS respectively equal to 0, 2, 1, and 3.

Table 2-5 Start RB position frequency hopping parameter, and Py € {2,4}

hopid | ngp hop Mod 4 = 0 | ngg hop Mod 4 =1 | ngg hop Mod 4 = 2 | ngp pop mod 4 = 3
0 0 1 0 1
1 0 2 1 3
2 0 1 2 3
3 0 2 0 2
4 0 2 2 3

[00214] Inthis application, the signaling indication manner can effectively improve scheduling
flexibility. The base station can flexibly configure different frequency hopping patterns for the
terminal by considering different terminal channel conditions and user multiplexing statuses.

[00215] 3.3. A correspondence between kyopping and the frequency hopping pattern of
knopping and the frequency hopping periodicity index

[00216] In a design, the terminal determines the first frequency hopping parameter
knopping based on the frequency hopping periodicity index ngg nop and the partial frequency
sounding coefficient Pg, and kyopping COrresponding to the (nRB_hop)”‘ frequency hopping
periodicity satisfies:

Knopping(RB hop) = (1ire nop MOd 2)+| 2222 Fr| (2-18)

[00217]  knopping ("RB_hop) TEPrESENts knopping COrresponding to the (nRB_hop)”‘ frequency
hopping periodicity, kpopping COrresponding to the (nRB_hop)th frequency hopping periodicity
may also be directly determined based on the parameter kyopping, aNd Kpopping COrresponding

to different frequency hopping periodicities may be different. Details are not described herein
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again.
[00218]  Alternatively, knopping cOrresponding to the ( ngg hop )" frequency hopping
periodicity satisfies:

Knopping=(1p.hop Mod 2)+| 2o T2 | (2-19)
[00219] The frequency hopping pattern of kpopping COrresponding to Formula (2-18) and
Formula (2-19) satisfies the following relationship: If Pz = 2, the frequency hopping pattern
corresponding to knopping 1S equal to {0, 1}; if Pz =4, the frequency hopping pattern
corresponding to kyopping IS equal to {0, 2, 1, 3}; or if Pz = 8, the frequency hopping pattern
corresponding to kyopping s €qual to {0, 4,1,5, 2,6, 3, 7}.
[00220] In a design, the terminal determines the first frequency hopping parameter kyopping
based on the frequency hopping periodicity index ngg nop and the partial frequency sounding
coefficient Pp, and kpopping COrresponding to the (nRB_hop)”‘ frequency hopping periodicity

satisfies:

Knopping(RB op) =| =] (k. nop Mod 2)+| "2 00 e (2-20)
[00221] [] represents a rounding-up function.
[00222]  Formula (2-20) corresponds to a value rule of kygpping When Pg may be an odd
number. When Py is an even number, different frequency hopping patterns corresponding to Pg
are the same in Formula (2-18) or Formula (2-19). When Pg is an even number, for example,
Pr=3, the frequency hopping pattern corresponding to kpopping is equal to {0, 2, 1}.
[00223] According to the method, the first frequency hopping parameter can be determined in
a predefined manner. In the frequency hopping pattern corresponding to the first frequency
hopping parameter, a frequency domain spacing between adjacent subbands is large. This
effectively improves a frequency domain diversity gain of a channel, reduces scheduling
complexity of the base station while reducing signaling overheads, enables different terminals to
correspond to different SRS start frequency domain positions, reduces interference in SRS
transmission, and improves channel estimation performance.
[00224] In a design, the terminal determines Kkpopping based on a modulo operation
(NrB_hop MOd Teycie nop) Performed on the frequency hopping periodicity index ngg 1op andthe
periodicity Tcycie hop OF the frequency hopping pattern. For example, kpopping IS €qual to a
value corresponding to an i element in the frequency hopping pattern, and g satisfies:
9=("rB_hop MOd Tcycle hop)-
[00225]  For example, the frequency hopping pattern of kyqpping is equal to {0, 2, 1, 3}, and

the periodicity of the frequency hopping pattern is equal to 4. If a frequency hopping periodicity
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index corresponding to a current time unit of the terminal is equal to 20, kyopping IS equal to a
value corresponding to a 0 element in the frequency hopping pattern, where khopping =0.
Alternatively, if the frequency hopping periodicity index ngg nop=21, Knopping IS €qual to a
value corresponding to a first element in the frequency hopping pattern, that is, kyopping =2.

[00226] In a design, knhopping Satisfies: knopping =Frs (MrB hop)- MRB.hop reEPresents the
frequency hopping periodicity index, and Fgrg represents a mapping function and represents a
mapping function between the frequency hopping periodicity index ngg phop and Kpopping: The

mapping function is not limited in this application.

[00227] For example, the mapping function Frs ( 7nrehop )  Satisfies:
Frs (7B _hop )= Frs (rB_hop MOd Teycie hop ). Teycle hop  FEPresents the periodicity of the
frequency hopping pattern of kyopping: Frs (7RB hop MOd Teycle hop ) 1S €qual 10 knopping
corresponding to a g™ element of the frequency hopping pattern, and g is defined in the
foregoing content.

[00228]  For example, the frequency hopping pattern of kyqpping is equal to {0, 2, 1, 3}.
Corresponding Teycie hop=4, Frs(0)=0, Frs(1)=2, Frs(2)=1, and Frs(3)=3. Alternatively, for
example, the frequency hopping pattern of kpopping is equal to {0, 1, .., Pe-1}.
Corresponding Teycie hop=Pr, Frs(0)=0, Frs(1)=1, ..., and Frs(pr- 1)=Pg- 1. Alternatively, for
example, the frequency hopping pattern of kygpping is equal to {0, 1, 2, 3}. Corresponding
Teycle hop=4 Frs(0)=0, Frs(1)=1, Frs(2)=2, and Frs(3)=3.

[00229]  In adesign, if the frequency hopOping pattern of kyopping is equal to {0, 1, ...Pg- 1},

the mapping function Fgs(ngg nop) satisfies:

Frs (nRB_hop)=nRB_hop (2-21)
or
I:RS (nRB_hop):nRB_hop mod Tcycle_hop (2'22)

[00230] Forexample, if the frequency hopping pattern of kyopping is equal to {x, x+1, ..., Pe- 1,

0,1, ..., x-1}, the mapping function Fgg(ngp nop) May further satisfy:

Frs(MRB_hop)=MRB_hop*X (2-23)
or
I:RS (nRB_hop)z(nRB_hop + x) mod Tcycle_hop (2'24)

[00231] xis an integer greater than or equal to 0.
[00232]  Inadesign, a mapping relationship between the frequency hopping pattern of kyqpping
and the frequency hopping periodicity index may be implemented based on signaling. For example,

the RRC signaling indicates an index i, kyqppingCorresponding to a first frequency hopping
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periodicity is equal to a value corresponding to an i element of the frequency hopping pattern,
and the frequency hopping periodicity corresponds to a frequency hopping periodicity in which
the terminal actually performs SRS transmission. In a possible implementation, i€{0, 1, ...,
Teycle nop= 1} For example, Pg=4, and the frequency hopping pattern of ky,qpping is equal to {0,
2, 1, 3}. If the start value index of kyqpping indicated by using the signaling i=1, in the first
frequency hopping periodicity in which the terminal performs SRS transmission, corresponding
Khopping=2-

[00233] As shown in FIG. 11a, a frequency hopping pattern is equal to {0, 2, 1, 3}, a
configuration of UE 1 is kg=0, a start value index i=0, a configuration of UE 2 is kg=1, and a
first frequency hopping periodicity corresponds to a value corresponding to an (i=1)"" element in
the frequency hopping pattern. Based on the foregoing formula for calculating an index of a
subband for SRS transmission, in different frequency hopping periodicities, an index of a subband
for SRS transmission in the UE 1 changes according to a rule of {0, 2, 1, 3}, and an index of a
subband for SRS transmission in the UE 2 changes according to a rule of {3, 2, 0, 1, 3, 2, 0, 1}.
For example, in the first frequency hopping periodicity of the UE 1, one frequency hopping
periodicity (a corresponding frequency hopping periodicity index is 0) corresponds to a value
corresponding to the (i=0)" element in the frequency hopping pattern, khopping 1 0, and an index
of a subband for SRS transmission is (kp+knopping) Mod 4=(0+0) mod 4=0. In the first frequency
hopping periodicity of the UE 2, one frequency hopping periodicity (a corresponding frequency
hopping periodicity index is 0) corresponds to a value corresponding to an (i=1)"" element in the
frequency hopping pattern, kpopping is€qual to 2, and an index of a subband for SRS transmission
is equal to (kg+knopping) Mod 4=(1+2) mod 4=3.

[00234] In descriptions of this embodiment of the present invention, a frequency hopping
periodicity index corresponding to the first frequency hopping periodicity is 0, a frequency
hopping periodicity index corresponding to second frequency hopping periodicity is 1, and so on.
Details are not described herein again.

[00235] In a design, the mapping relationship between the frequency hopping pattern and the
frequency hopping periodicity index may be shown based on a predefined table. For example,
khopping Used in the (nRB_hop)th frequency hopping periodicity may be determined based on Table
(2-3) or Table (2-4). Details are not described herein again.

[00236] Optionally, after determining the first frequency hopping parameter, the terminal may
determine a frequency domain start position corresponding to the SRS, and send the SRS to the
base station at a corresponding frequency domain position. The method shown in FIG. 9 may
further include the following step.
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[00237] Step 904: The terminal sends the SRS to the base station based on the first frequency
hopping parameter.
[00238] In this application, the terminal may determine a start RB position index based on the
first frequency hopping parameter kyqpping; the terminal determines, based on the start RB
position index, the frequency domain position for sending the SRS; and the terminal sends the SRS
to the base station at the corresponding frequency domain position. For example, the terminal
determines the start RB position index, determines a start position of a resource element (Resource
Element, RE) for SRS transmission, and sends the SRS to the base station based on the start
position of the RE for SRS transmission and a bandwidth occupied by the SRS.
[00239] For example, a process in which the terminal determines the start RB position index
based on the first frequency hopping parameter includes the following content.
[00240] The terminal determines, based on the first frequency hopping parameter, the index of
the subband for SRS transmission within the configured bandwidth of the SRS. In the configured
bandwidth of the SRS, the index of the subband corresponding to SRS transmission satisfies:

Se = (kg + knopping) mod Pg (2-25)
[00241] The index of the subband for SRS transmission is associated with the start RB position
index. For example, if a quantity of RBs occupied by a partial frequency sounding bandwidth is

equal to PipmSRS’ Bsrs: the corresponding start RB index satisfies:

_ SF
Noffset - P_FmSRS’ BsRrs (2-26)

[00242] Optionally, if the quantity of RBs occupied by the partial frequency sounding

bandwidth needs to be quantized to an integer multiple of 4, the corresponding start RB position
index satisfies:
Noftset = Zi% fi(G-msrs pgs) (2-27)

[00243] f:(n) isafunction corresponding to n. For example, f;(n) represents an integer with
a largest value in integers that are not greater than n and are integral multiples of 4; or f;(n)
represents an integer with a smallest value in integers that are not less than n and are integral
multiples of 4; or f;(n) represents an integer with a smallest absolute difference corresponding to
n, and the integer is equal to an integer multiple of 4; or f;(n) isequal to 0, and a corresponding
quantity of candidate subbands on which the terminal performs SRS transmission is less than Pg.
For details about the index of the subband for SRS transmission and the start RB position index,
refer to Embodiment 4. Details are not described herein again.

[00244] Optionally, if the partial frequency sounding bandwidth needs to be quantized to an

integer multiple of 4, and different subbands correspond to a same frequency domain size (or a
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same quantity of RBs), a corresponding start RB position index satisfies:
1
Nottset = Sef (P_F mSRS,BSRS) (2-28)

[00245] f(n) = f;(n), Vi.
[00246] For example, a process in which the terminal determines, based on the start RB position
index, the start position of the RE for SRS transmission includes the following content.

[00247] Inadesign, the terminal may determine, based on the start RB position indeX Nofrset, @
lowest frequency position E((,p") for SRS transmission in a partial bandwidth (bandwidth part,
BWP) range, Eép") may be a lowest SRS frequency domain position corresponding to all hops,
and kP? satisfies:
kPO = (g + Notrse) NE® + (K2 + klfreer) mod K (2-29)

[00248] ngnne represents the lowest start position of corresponding broadband SRS sounding,
that is, a first subcarrier that can be used for SRS transmission on a frequency band, and Ngfsset
represents a partial frequency domain sounding start RB index. If the terminal does not support a

partial frequency domain sounding mechanism, corresponding Nysst=0, Or there is no parameter

Nofsset 1N the foregoing formula.
[00249] The terminal determines, based on 125;’0, the index képi) of the start RE for SRS
transmission, and k(()p") may satisfy:
kP = kP + 255 KreMSon,, (2-30)
Mgy = mspsp N&2 /Krc (2-31)
[00250] N&B represents a quantity of subcarriers included in one RB, Kqc represents a
quantity of combs of a current SRS, and mggs, is related to parameters Csgs and Bsgrs. FOr
details about a mapping relationship, refer to Table 6.4.1.4.3-1 in the protocol 38.211. The

parameters Csgs and Bgrs may be configured by a higher-layer parameter freqHopping.

[00251] In another design, the terminal may determine, based on the start RB position index
Nytteer, the index kP2 of the start RE for SRS transmission, and kP satisfies:

kS = K + Nogrsee NEE + 2555 Kre Mty (2-32)
[00252] k%Y = nginNRB + (k%') + kg;fset) mod Krc.
[00253] In this application, knepping IS associated with the absolute time by using the SRS
counter, or kpopping Corresponding to different frequency hopping periodicities is determined by
using signaling indication. For terminals multiplexed in a same time unit based on different

frequency domain positions, the base station can configure different start subband indexes,

frequency hopping patterns, or the like. This prevents different terminals from sounding a channel
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at a same frequency domain position, avoids interference, improves channel estimation precision,
and effectively reduces scheduling complexity of the base station. As shown in FIG. 10, frequency
hopping patterns configured by a base station for UE 1 and UE 2 are the same, and the frequency
hopping patterns are {0, 2, 1, 3}. In a configuration of the UE 1, k=0, and in a configuration of
the UE 2, kg=1. In a current solution, because signaling effective time of the UE 2 is one
frequency hopping periodicity later than signaling effective time of the UE 1, a fifth frequency
hopping periodicity of the UE 1 is the same as absolute time corresponding to a fourth frequency
hopping periodicity of the UE 2. However, at the absolute time, indexes of subbands corresponding
to the UE 1 and the UE 2 for SRS transmission are the same. Consequently, frequency domain
resources for SRS transmission of the UE 1 and the UE 2 collide with each other. However, in the
solution of this application, as shown in FIG. 10, although the signaling effective time of the UE
2 is one frequency hopping periodicity later than the signaling effective time of the UE 1, for the
periodic SRS and the semi-persistent SRS, because the frequency hopping periodicity in this
application is calculated by using the SRS counter as a reference, it can be ensured that the
frequency hopping periodicity indexes calculated by the UE 1 and the UE 2 are consistent. For
example, at absolute time corresponding to the SRS counter being equal to 25, each frequency
hopping periodicity includes four hops, and a frequency hopping periodicity calculated by using
Formula (2-1) is equal to 6. In a sixth frequency hopping periodicity, knopping COrresponding to
both the UE 1 and UE 2 is 1. According to the foregoing formula for calculating the candidate
subband index, the index of the subband for the UE 1 to perform SRS transmission is equal to
(0+1) mod 4=1, the index of the subband for the UE 2 to perform SRS transmission is equal to
(1+1) mod 4=2, and subbands for the UE 1 and the UE 2 to perform SRS transmission do not
collide.

[00254] In this application, values corresponding to different SRS transmission positions are
determined for the start RB position frequency hopping pattern. An absolute symbol is associated.
This can reduce implementation complexity of determining by the terminal and the base station,
effectively reduce scheduling complexity of the base station, avoid a case in which different
terminals send the SRS at the same frequency domain position, reduce mutual interference
between different terminals, and improve channel estimation precision.

[00255] It should be noted that the foregoing focuses on a process in which the terminal
determines the start frequency domain position corresponding to the SRS and sends the SRS. A
process of receiving the SRS by the base station is similar to the foregoing process of sending the
SRS by the terminal, and mutual reference may be made to the processes. For example, the base
station determines the frequency hopping periodicity index of the terminal based on the first time

unit; and the base station determines the first frequency hopping parameter based on the frequency

46



10

15

20

25

30

hopping periodicity index of the terminal and the frequency hopping pattern. The base station

receives the SRS or the like from the terminal based on the first frequency hopping parameter.

Embodiment 2

[00256] It is described in Embodiment 1 that in the start RB position frequency hopping
scenario, the first frequency hopping parameter kpopping is determined based on the frequency
hopping pattern of kyopping and the legacy frequency hopping periodicity index, and the subband
index ((kg + Knopping) mod Pg) €{0, 1, ..., Pz—1} corresponding to SRS transmission is
determined accordingly, where kgp represents the start subband index, and Pr represents the
partial frequency sounding coefficient. However, in an actual scenario, for a specific terminal (for
example, UE 1), there may be a scenario in which some subbands are unavailable. For example,
another terminal (for example, UE 2) performs SRS transmission on the foregoing subband, and
the UE 2 does not have a start RB position frequency hopping capability. Alternatively, the UE 2
is a conventional terminal that supports a current protocol mechanism and does not support start
RB position frequency hopping. If the UE 1 performs start RB position frequency hopping to
traverse subband positions corresponding to the UE 2, SRS transmission corresponding to the UE
1 and the UE 2 are performed in a non-orthogonal multiplexing manner. This causes severe
interference and reduces channel estimation precision. Alternatively, if a signal to interference plus
noise ratio of a propagation channel corresponding to the subband position is low, if the UE 1
performs start RB position frequency hopping to traverse the subband positions, channel
estimation precision is also reduced. As shown in FIG. 11b, the foregoing problem is described by

using an example in which Pg=4 and a frequency hopping pattern of kyqpping Corresponding to

start RB position frequency hopping is equal to {0, 2, 1, 3}. At a transmission moment
corresponding to kyopping=2, UE 3 performs SRS transmission at a frequency domain position
corresponding to a subband O at a start RB position. UE 1 is UE that supports partial frequency
sounding but does not support start RB position frequency hopping, or UE 1 is conventional UE
that does not support partial frequency sounding. Therefore, the UE 1 fixedly performs SRS
transmission at a frequency domain position corresponding to the subband 0. At a specific time
domain position, the UE 1 and the UE 3 perform SRS transmission at the same frequency domain
position, and SRSs of different UE interfere with each other. As a result, SRS measurement
precision is affected.

[00257] For the foregoing problem, this embodiment of this application provides a solution,
including: A terminal may determine, based on a first frequency hopping parameter, namely,

knopping: @ SUbband index Sg corresponding to an SRS, where the subband index may be referred

47



10

15

20

25

30

35

to as a candidate subband index. The first frequency hopping parameter is determined based on a
frequency hopping pattern of knopping: and the frequency hopping pattern is determined in a
predefined manner or a signaling indication manner. In a case, the frequency hopping pattern is
determined in the predefined manner. If the candidate subband index determined by the terminal
is the same as that of a first subband that does not support the terminal to perform SRS transmission,
for example, the first subband is determined based on a signaling indication or in a predefined
manner, the terminal may need to redetermine a subband for actual SRS transmission. In another
case, the frequency hopping pattern is determined in the signaling indication manner, and the
terminal may perform SRS transmission on all candidate subbands. In an SRS transmission process,
there is a specific terminal, and the specific terminal cannot perform start RB position frequency
hopping. As a result, if the candidate subband index determined by the terminal is the same as that
of the first subband that does not support the terminal to perform SRS transmission, for example,
the first subband is determined based on a signaling indication or in a predefined manner, the
terminal may need to redetermine a subband for actual SRS transmission. Specific steps are as
follows.

[00258] The terminal determines the candidate subband index of the SRS based on the first
frequency hopping parameter; determines a start RB position of the SRS based on the candidate
subband index and the first subband index, where the first subband corresponds to a frequency
domain range in which the terminal is not supported to perform SRS transmission; and sends the
SRS to a base station based on the start RB position of the SRS. The solution of Embodiment 2
may be used independently, or may be used in combination with Embodiment 1. If this
embodiment is used in combination with Embodiment 1, the solution in Embodiment 2 may be
used as a possible implementation of Embodiment 1 of determining, based on the first frequency
hopping parameter, a frequency domain range corresponding to actual SRS transmission.

[00259] As shown in FIG. 12, a procedure of a communication method is provided. The
procedure includes at least the following steps.

[00260] Optionally, step 1200: A terminal reports, to a base station, whether the terminal has a
capability of supporting start RB position frequency hopping.

[00261] Step 1201: The base station sends indication information to the terminal, where the
indication information indicates an index of a subband on which the terminal can perform start RB
position frequency hopping. Optionally, if the indication information does not exist, the terminal
may perform SRS transmission on all candidate subbands by default, that is, Sg €{0, 1, ..., Pg—
1}. In a design, in a background in which the terminal supports start RB position frequency
hopping, the base station sends indication signaling to the terminal, to indicate a subband on which
the terminal can perform SRS transmission. For example, the indication signaling may be RRC
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signaling, or may be MAC CE or DCI signaling, and the signaling may be in a form of a bitmap
(bitmap). For example, a configured bandwidth of the SRS includes Pr subbands. Signaling
length of the bitmap may be equal to Pg, and each bit indicates that one of the subbands
supports/does not support the terminal to perform SRS transmission. For example, if a bit value
corresponding to a bit is equal to 1, it indicates that a subband corresponding to the bit supports
the terminal to perform SRS transmission; otherwise, it indicates that a subband corresponding to
the bit does not support the terminal to perform SRS transmission. Alternatively, a meaning of the
bit being equal to 1 may be opposite to a meaning of the bit being equal to 0. For example, a partial
frequency sounding coefficient Pp=4, and the corresponding configured bandwidth of the SRS is
divided into four subbands. If the bitmap indicated by the foregoing signaling is specifically 0, 1,
1, and 1, it indicates that subbands that can be used by the terminal to perform SRS transmission
include a subband 1, a subband 2, and a subband 3.
[00262] In a design, the base station may send signaling to the terminal, to directly indicate an
index of a subband that supports the terminal to perform SRS transmission. The signaling may be
RRC signaling, or may be MAC CE or DCI signaling. For example, if the base station indicates 1,
2, and 3 to the terminal by using RRC signaling, it indicates that the terminal may perform SRS
transmission on a subband 1 to a subband 3. Alternatively, the base station may indicate, to the
terminal by using RRC signaling, an index of a subband that does not support the terminal to
perform SRS transmission. For example, if the base station indicates O to the terminal by using the
RRC signaling, it indicates that the terminal cannot perform SRS transmission at a frequency
domain position corresponding to a subband 0.
[00263] Step 1202: The terminal determines a start RB position for SRS transmission, and sends
the SRS to the base station at a corresponding frequency domain position.
[00264] In a design, the base station indicates, to the terminal, a first subband s, where the first
subband s does not support the terminal to perform SRS transmission in a corresponding frequency
domain range, or SRS transmission is disabled for the terminal in a frequency domain range
corresponding to the first subband s. A candidate subband w determined by the terminal based on
the first frequency hopping parameter kpopping is defined, and the subband w satisfies:

W=(kg + knopping) mod Pg (2-33)
[00265] If a frequency domain range corresponding to the candidate subband w for the terminal
is the same as that corresponding to the subband s, for example, w=s, the terminal determines,
within the configured bandwidth of the SRS, the index of the subband for actual SRS transmission,
which satisfies:

S¢ = (kg + 2knopping) mod Py (2-34)

[00266] Sy represents the index of the subband on which the terminal actually performs SRS
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transmission, kg represents a start subband index, Pg represents the partial frequency sounding
coefficient, kpopping represents the first frequency hopping parameter, kyqpping is determined
based on the frequency hopping pattern of ky,qpping and a legacy frequency hopping periodicity,
and the frequency hopping pattern of ky,qpping May be determined in a predefined, preconfigured,
or signaling indication manner.
[00267] If afrequency domain range corresponding to the candidate subband w is different from
that corresponding to the subband s, for example, w=s, the terminal determines, within the
configured bandwidth of the SRS, the index of the subband for SRS transmission, which satisfies:

Sg = (kg + knopping) mod Pg (2-35)
[00268] In another design, the base station indicates, to the terminal, a plurality of subbands on
which SRS transmission is disabled. The terminal determines, based on the first frequency hopping
parameter knopping and indexes of the plurality of subbands on which SRS transmission is
disabled, and based on the following solution, the index of the subband for actual SRS transmission.
For example, a quantity of subbands (a subband s: and a subband s2) on which the terminal disables
SRS transmission is 2. If the frequency domain range corresponding to the candidate subband w
(Formula (2-33)) is the same as that corresponding to the subband si, for example, w=s, the
terminal determines a second candidate subband wz, which satisfies:

w2=(kg + 2knopping) mod Pg (2-36)
[00269] If a frequency domain range corresponding to the second candidate subband w- is the
same as that corresponding to the subband s, for example, w>=s,, the terminal determines the
index of the subband for actual SRS transmission, which satisfies:

S¢ = (kg + 3knopping) mod Pg (2-37)
[00270] If the frequency domain range corresponding to the candidate subband w (Formula (2-
33)) is the same as that corresponding to the subband s;, for example, w=s1, and the frequency
domain range corresponding to the second candidate subband w. is different from that
corresponding to the subband sz, for example, wz#s;, the terminal determines the index of the
subband for actual SRS transmission, which satisfies:

S¢ = (kg + 2knopping) mod Pg (2-38)
[00271] Inanother design, if the terminal does not receive signaling for disabling a subband for
SRS transmission, or if the frequency domain range corresponding to the candidate subband w
(Formula (2-33)) is different from that corresponding to the subband sz, for example, w=s1, and
the frequency domain range corresponding to the second candidate subband w- is different from
that corresponding to the subband sz, for example, wo+#sy, the terminal determines, within the

configured bandwidth of the SRS, the index of the subband for actual SRS transmission, which
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satisfies:
Se = (kg + knopping) mod Pg (2-39)
[00272] The subband index is related to a start RB position corresponding to the SRS. For

example, if the quantity of RBs occupied by the partial frequency sounding bandwidth is equal to

piFmSRS,BSRS’ the corresponding start RB index satisfies:

_ SE
Noffset - P_FmSRS,BSRS (2'40)

[00273] Optionally, if the quantity of RBs occupied by the partial frequency sounding
bandwidth needs to be quantized to an integer multiple of 4, the corresponding start RB position
index satisfies:
Nofrset = Zit fi(-msrs Bsrs) (2-41)

[00274]  f;(n) is a function corresponding to n. For example, f;(n) represents an integer with
a largest value in integers that are not greater than n and are integral multiples of 4; or f;(n)
represents an integer with a smallest value in integers that are not less than n and are integral
multiples of 4; or f;(n) represents an integer with a smallest absolute difference corresponding
to n, and the integer is equal to an integer multiple of 4; or f;(n) isequal to 0, and a corresponding
quantity of candidate subbands on which the terminal performs SRS transmission is less than Pg.
For details about the index of the subband for SRS transmission and the start RB position index,
refer to Embodiment 4. Details are not described herein again.

[00275] Optionally, if the quantity of the RBs occupied by the partial frequency sounding
bandwidth needs to be quantized to an integer multiple of 4, and different subbands correspond to
a same frequency domain range (or a same quantity of RBs), a corresponding start RB position

index satisfies:

1

Noffset = SFf (P_F mSRS,BSRs) (2-42)

[00276] f(n) = f;(n), Vi.

[00277] In Embodiment 2, after the terminal determines the start RB position index in the
following manner, the terminal may determine a start RE position index based on the start RB
position index, and send the SRS to the base station based on the start RE position index and an
SRS transmission bandwidth. For a process in which the terminal determines the start RE position
index based on the start RB position index, refer to the record in step 904 in Embodiment 1.
[00278] It should be noted that, in the procedure shown in FIG. 12, the frequency hopping
pattern may be preconfigured, or the frequency hopping pattern may be indicated by using
signaling, and the terminal may perform SRS transmission on all the candidate subbands.
Optionally, due to some reasons, some subbands in the candidate subbands may not be able to
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perform SRS transmission. In this case, the terminal may redetermine k_{hopping} corresponding
to different frequency hopping periodicities by using the solution shown in FIG. 12.

[00279] In a design, the frequency hopping pattern of kyopping IS determined in a signaling
indication manner, that is, the base station indicates the frequency hopping pattern of kyopping 10
the terminal by using signaling. If the first subband exists, and the first subband is disabled for the
specific terminal, the base station may configure the frequency hopping pattern of kyopping bY
using signaling. This prevents the terminal from performing SRS transmission at a frequency
domain position corresponding to the first subband. As shown in FIG. 13, a procedure of a
communication method is provided. A solution of determining a frequency hopping pattern of
knopping 1S specifically described, and includes at least the following steps.

[00280] Optionally, step 1300: A terminal reports, to a base station, whether the terminal has a
capability of supporting start RB position frequency hopping.

[00281] Step 1301: The base station sends indication information to the terminal, where the
indication information indicates a frequency hopping pattern changing with time domain when the
terminal performs a start RB frequency hopping parameter. The frequency hopping pattern
indicates the frequency hopping parameter corresponding to the terminal at a specific SRS
transmission moment.

[00282] In a design, at the specific SRS transmission moment of the terminal, a candidate
frequency hopping pattern is determined based on a condition "all subbands support the terminal
to perform SRS transmission”. That a candidate frequency hopping parameter corresponding to a
current time unit of the terminal is equal to kpqpping May be determined based on the candidate
frequency hopping pattern. A first frequency hopping parameter kyopping cCOrresponding to SRS
transmission actually performed by the terminal is determined based on the candidate frequency
hopping parameter ky,,,ing @nd one or more subbands disabled for the terminal. Detailed content
is described below.

[00283] Forexample, a first subband s is determined, where the first subband s does not support
the terminal to perform SRS transmission in a corresponding frequency domain range, or SRS
transmission is disabled for the terminal in a frequency domain range corresponding to the first
subband s. A candidate subband determined by the terminal based on the candidate frequency

hopping parameter ky,,,ing is defined to be equal to a subband w, and the subband w satisfies:
w=(kg + Kpopping) mod Py (2-43)
[00284] If a frequency domain range corresponding to the candidate subband w of the terminal

Is the same as that corresponding to the subband s, for example, w=s, the base station determines

that the first frequency hopping parameter kyopping Satisfies:
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Khopping = 2Khopping (2-44)
[00285] If a frequency domain range corresponding to the candidate subband w of the terminal
is different from that corresponding to the subband s, for example, w=s, the base station determines
that the first frequency hopping parameter Kyopping Satisfies:

Khopping = Khopping (2-45)
[00286] For example, if there are a plurality of subbands that do not support the terminal to
perform SRS transmission in corresponding frequency domain ranges, or SRS transmission is
disabled for the terminal in frequency domain ranges corresponding to a plurality of subbands, for
example, a quantity of subbands on which the terminal disables SRS transmission is 2, and the
subbands are respectively represented as a subband s; and a subband s». For the terminal, the base
station determines the subband s; and the subband s. If the frequency domain range corresponding
to the candidate subband w is the same as that corresponding to the subband s, for example, w=s,
the base station determines that a second candidate subband w satisfies:

w2=(kg + 2kfopping) Mod Pg (2-46)
[00287] If a frequency domain range corresponding to the second candidate subband w- is the
same as that corresponding to the subband s, for example, w»=s>, the base station determines that
the first frequency hopping parameter kpopping Satisfies:

Khopping = 3Khopping (2-47)
[00288] If the frequency domain range corresponding to the candidate subband w (Formula (2-
33)) is the same as that corresponding to the subband s;, for example, w=s1, and the frequency
domain range corresponding to the second candidate subband w. is different from that
corresponding to the subband sz, for example, wa#sz, the base station determines that the first
frequency hopping parameter Ky opping Satisfies:

Knhopping = 2Khopping (2-48)
[00289] If all the candidate subbands support the terminal to perform SRS transmission in
corresponding frequency domain ranges, or if the frequency domain range corresponding to the
candidate subband w (Formula (2-33)) is different from that corresponding to the subband sz, for
example, w=s;, and the frequency domain range corresponding to the second candidate subband
w> is different from that corresponding to the subband sz, for example, w>#Ss., the base station
determines that the first frequency hopping parameter kyqpping IS as follows:

Knhopping = Khopping (2-49)
[00290] As shown in FIG. 14, Pr=4, a configured bandwidth of an SRS is divided into four

subbands, a candidate frequency hopping parameter is equal to klllopping €{0, 2, 1, 3}, and under

a condition that kg=0 is configured for UE 1, indexes of candidate subbands for SRS transmission
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are 0, 2, 1, and 3 respectively in a first frequency hopping periodicity to a fourth frequency hopping
periodicity. If the UE 1 does not support SRS transmission in a frequency domain range
corresponding to a subband 0, it may be redetermined, based on Formula (2-44), that kyqpping
corresponding to a third frequency hopping periodicity is 2.
[00291] Step 1302: The terminal determines, based on the first frequency hopping parameter
knopping: @ start RB position for SRS transmission, and sends the SRS to the base station in a
corresponding frequency domain range.
[00292] In this application, that the terminal determines, based on the first frequency hopping
parameter kpopping, the index of the subband for actual SRS transmission satisfies:

S¢ = (kg + knopping) mod Pg (2-50)
[00293] For a relationship between the subband index Sy and the start RB position index
Nosrser COrresponding to the SRS, refer to Formula (2-39), Formula (2-40), Formula (2-41), or
Formula (2-42). Details are not described herein again.
[00294] It should be noted that, in Embodiment 2, frequency domain ranges corresponding to
two subbands are the same. For example, the candidate subband w of the terminal and the subband
s correspond to the same frequency domain range, it may mean that start frequency domain
positions corresponding to the two subbands are the same, or may mean that start frequency
domain positions and frequency domain width corresponding to the two subbands are the same, or
may mean that a part of or all of frequency domain ranges corresponding to the two subbands have
an intersection.
[00295] In Embodiment 2, there is another scenario: In a working process of the terminal, due
to a reason, a subband that originally supports SRS transmission for the terminal suddenly becomes
a subband that does not support SRS transmission. In this case, a base station may reconfigure a
frequency hopping pattern for the terminal, and a value of an element in the newly configured
frequency hopping pattern is twice a value of a corresponding element in an original frequency
hopping pattern.
[00296] In Embodiment 2, the first frequency hopping parameter kyopping IS determined
according to a design rule when some subbands exist and the subbands are disabled for the specific
terminal, so that the terminal does not perform SRS transmission on the subbands in the start RB
position frequency hopping scenario. In this way, different terminals perform SRS transmission
based on different frequency domain start positions, thereby reducing interference between users

and improving channel estimation precision.
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Embodiment 3

[00297] In the 3GPP RANL #106, it is determined, based on a conclusion of the meeting, to
support start RB position frequency hopping of a periodic SRS and a semi-persistent SRS in a
partial frequency sounding scenario, where the start RB position frequency hopping is determined
based on a legacy (legacy) frequency hopping periodicity. For a start RB position frequency
hopping mechanism in an aperiodic SRS and/or a frequency hopping periodicity, the
corresponding mechanism may be studied further. A start RB position frequency hopping solution
in the frequency hopping periodicity includes: Start RB position frequency hopping is performed
on different OFDM symbols corresponding to a same frequency domain range in the frequency
hopping periodicity. This can implement joint channel estimation in different frequency domain
ranges, and improve channel estimation precision.

[00298]

hopping periodicity, a candidate solution is as follows: A start RB index corresponding to SRS

Currently, for start RB position frequency hopping in a legacy (legacy) frequency

transmission is designed to satisfy:

N, _ (kF+l:)ffset) mod Pg
offset — P

mSRS,BSRS (2-51)

[00299]  Ligeser € {O, .., NooP

symb™ 1}, a first frequency hopping parameter Kpopping=lofsset, and

Nhop

symb Tepresentsa quantity of OFDM symbols corresponding to one frequency hop. For example,

Nshyorgb:R, where R is a repetition factor. A specific mechanism is shown in FIG. 15.

[00300]
frequency hopping periodicity, another candidate solution is as follows: The first frequency

In another aspect, for start RB position frequency hopping in the legacy (legacy)

hopping parameter is determined in a predefined manner based on a size of a repetition factor R.

A specific implementation is shown in Table 2-6.

Table 2-6 First frequency hopping parameter Kyopping

PF Ngps = 0 R - 1-
R=1 R=2 R =4 R =8 R =12
= 2. 0- 0,1 0,1,0,1- 0,1,0,1,0,1,0,1- 0,1,0,1,0,1,0,1,0,1,0,1:
. 4o 0,2 0,2,1,3- 0,2,1,30,21,3 0,2,1,3,0,2,1,3,0,2,1, 3.
= 8. - 0,4 0,4,2,6- 0,4,2,6,1,5,3,7 0,4,2,6,1,53,7,0,4,2 6.
[00301] In the candidate solution, a corresponding first frequency hopping parameter kyopping

is defined mainly based on the frequency hopping factor R. Another solution is designed in

Embodiment 3, and a parameter kpopping IS defined based on a time domain symbol

corresponding to an SRS counter nggs. For a periodic SRS and a semi-persistent SRS, for a

55



10

15

20

25

30

35

specific time domain configuration, nggrs is associated with an absolute time domain position.
Compared with the current candidate solution, the solution corresponding to Embodiment 3 has
good inheritance with the start RB position frequency hopping mechanism (for example, the
solution described in Embodiment 1 or Embodiment 2) during a frequency hopping periodicity. In
addition, impact of a standard is effectively reduced on the basis of reducing the interference
between users.
[00302] The design solution in Embodiment 3 may be independently implemented, or may be
implemented in combination with the design solution of Embodiment 1 or Embodiment 2. This is
not limited in this application. As shown in FIG. 16, a procedure of a communication method is
provided. The procedure includes at least the following steps.
[00303] Optionally, step 1600: A terminal reports, to a base station, whether the terminal has a
capability of supporting start RB position frequency hopping. Alternatively, a terminal reports, to
a base station, whether to support one or more of the following capabilities: start RB position
frequency hopping inter a legacy frequency hopping periodicity, start RB position frequency
hopping intra a frequency hopping periodicity, and start RB position frequency hopping inter-
OFDM symbols; and reports that start RB position frequency hopping is unsupported, or the like.
[00304] Step 1601: The base station indicates a related parameter to the terminal, where the
related parameter is used to determine to perform a start RB position frequency hopping type or
that start RB position frequency hopping is not supported. For example, the type is the start RB
position frequency hopping inter the legacy frequency hopping periodicity, and/or the start RB
position frequency hopping intra the frequency hopping periodicity. For example, the foregoing
process may be performed based on the following process:
[00305] An RRC parameter InterOrintraPeriodHopping is defined.
[00306] If InterOrintraPeriodHopping is equal to 'neither’, it indicates that start RB position
frequency hopping is not supported; or

if InterOriIntraPeriodHopping is equal to 'InterPeriodHopping’, it indicates that only
start RB position frequency hopping inter the legacy frequency hopping periodicity is supported;
or

if InterOriIntraPeriodHopping is equal to 'IntraPeriodHopping', it indicates that only
start RB position frequency hopping intra the legacy frequency hopping periodicity is supported

(or legacy frequency hopping is disabled, for example, b > B.,, . for meanings of the

hop

parameter bp,, and the parameter Bggs, refer to Table 1-1); or
if InterOrintraPeriodHopping is equal to 'InterAndIntraPeriodHopping’, it indicates

that both start RB position frequency hopping inter the legacy frequency hopping periodicity and

start RB position frequency hopping intra the legacy frequency hopping periodicity are supported;
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or

if InterOrintraPeriodHopping is equal to 'InterAndIntraPeriodHopping’, it indicates
that start RB position frequency hopping inter the OFDM symbols is supported; or

if InterOrintraPeriodHopping is equal to 'NoPeriodHopping’, start RB position
frequency hopping in a non-frequency hopping scenario is supported.
[00307] It should be noted that, in the foregoing solution, RRC signaling is used as an example
to describe the solution corresponding to this application. A corresponding function may also be
implemented by using MAC CE signaling or DCI signaling. This is not limited in this application.
[00308] Step 1602: The terminal determines a first frequency hopping parameter kyqpping,
further determines a start RB position for SRS transmission, and sends the SRS to the base station
in a corresponding frequency domain range.
[00309] In a design, the terminal determines the first frequency hopping parameter kyopping
based on a frequency hopping pattern, to determine the start RB frequency domain position for
SRS transmission. In the configured bandwidth of the SRS, the index of the subband corresponding
to SRS transmission satisfies:

Se = (kg + knopping) mod Pg (2-52)
[00310] The subband index is related to a start RB index corresponding to the SRS. For the
subband index and the start RB position index corresponding to the SRS, refer to Formula (2-39),
Formula (2-40), Formula (2-41), or Formula (2-42). Details are not described herein again.
[00311] The following describes in detail a solution for determining the first frequency hopping
parameter kyopping-
[00312] Inadesign, if the signaling indicates that the start RB position frequency hopping type
is the start RB position frequency hopping intra the frequency hopping periodicity, the frequency
hopping pattern corresponding to kpopping remains unchanged during the frequency hopping
periodicity. In the frequency hopping periodicity, kyopping Varies with different OFDM symbols
corresponding to the subband. For a periodic SRS and a semi-persistent SRS, in an (ngff)th slot of
an (ny)" frame, knopping COrresponding to an (1™ OFDM symbol corresponding to an SRS
resource, or kyqpping COrresponding to an (£srs)™ SRS symbol counter is associated with an i "
element in the frequency hopping pattern of kyqpping, and the frequency hopping pattern element

index i satisfies:
i:((£SRS mod SRB_hop) mod R) mod Tcycle_hop (2-53)

[00313] Ris a repetition factor, and for Sgg pop, refer to the definition in Embodiment 1.

[00314] For a periodic and semi-persistent SRS, an SRS counter satisfies:
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(2-54)

frame,u
_(Nslot nf+"gf‘Toffset> NSRSb Y

bsrs= Tsrs sym

[00315]  Teyaenop represents periodicity of a frequency hopping pattern. For an aperiodic SRS,
fsps = 1.
[00316] The following is an example scenario of the foregoing solution. The partial frequency

sounding coefficient Pr € {2,4}. The frequency hopping pattern corresponding to the first

frequency hopping parameter kyopping is determined in a predefined manner. In the (néff)th slot
of the (nf)th frame, kynopping COrresponding to the I''" OFDM symbol of the SRS resource, or

knopping COrresponding to the (£srs)™ SRS symbol counter is determined based on Table 2-7.

Table 2-7 Start position frequency hopping parameter kyqpping, aNd pr € {2, 4}

Pr mRBhopmod 4=0 mRBhopmod 4=1 mRBhopmod 4=2 mRBhopmod 4=73

0 [0 1 0 1
1 |0 2 1 3
[00317] For the start RB position frequency hopping intra the frequency hopping periodicity, a

symbol index MRBpop satisfies:

MRBpop = (¢srs mod SRB_hop) mod R (2-55)

[00318] For the start RB position frequency hopping inter the frequency hopping periodicity,

MRBy,, MY further represent a frequency hopping periodicity index, and MRByop satisfies:
MRBpop — MRB_hop (2-56)

[00319] ngphop represents a quantity of frequency hops included in the frequency hopping

periodicity. For a specific description, refer to Embodiment 1.
[00320]
candidate frequency hopping pattern corresponding t0 kyopping IS predefined, and an actual

The following is another example scenario of the foregoing solution. Pg € {2,4}, a

frequency hopping pattern corresponding to kpopping IS determined based on indication signaling.
In an (n¢;)" slot of an (ny)" frame, knopping cOrresponding to an I'"™ OFDM symbol
corresponding to an SRS resource, Or kpopping COrresponding to an (£srs)™ SRS symbol counter

is determined based on Table 2-8, where hopiq is indicated by using RRC signaling, or hopia may
be indicated by using DCI or MAC CE signaling.
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Table 2-8 Start position frequency hopping parameter Kkygpping, and Py € {2,4}

hopid mRBhopmod 4=0 mRBhopmod 4=1 mRBhopmod 4 =2 mRBhopmod 4=3
0 0 1 0 1
1 0 2 1 3
2 0 1 2 3
3 0 2 0 2
4 0 2 2 3

[00321] For the start RB position frequency hopping intra the frequency hopping periodicity, a
symbol MRBpop satisfies:
mRBhop = ('BSRS mod SRB_hOp) mod R (2'57)

[00322] For the start RB position frequency hopping inter the frequency hopping periodicity,

MRBy,, May also represent a frequency hopping periodicity index, and MRBpop satisfies:

MRBpop = "RB_hop (2-58)
[00323] ngphop represents a quantity of frequency hops included in the frequency hopping
periodicity. For a specific description, refer to Embodiment 1.
[00324] Inadesign, if the signaling indicates that the start RB position frequency hopping type
is the start RB position frequency hopping intra the frequency hopping periodicity, a frequency
hopping pattern corresponding t0 kpopping remains unchanged during the frequency hopping
periodicity, and kpopping Changes with different OFDM symbols corresponding to a subband
during the frequency hopping periodicity. kyqpping Satisfies:

Kkhopping=Prs(?srs) (2-59)
[00325] The function Pgrg(¥srs) satisfies:

Prs(fsrs)=Prs <((€SRS mod SRB_hop) mod R) mod Tcycle_hop) (2-60)
[00326] For an initial value of the function Pgg(fsgrs), srs € {0, ..., Tcycle hop — 1}, and is
associated with the frequency hopping pattern. For example, Pp=4, a corresponding frequency
hopping pattern is {0, 2, 1, 3}, and the initial value of the function Prg(#sgrs) Satisfies:

Prs(0)=0, Pgrs(1)=2, Prs(2)=1, and Pgs(3)=3, (2-61)
[00327] Forexample, Pr=2,a corresponding frequency hopping patternis {0, 1}, and the initial
value of the function Pgg(€sgs) satisfies:

Prs(0)=0, and Pgg(1)=1 (2-62)
[00328] Inadesign, if the signaling indicates that the start RB position frequency hopping type
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is the start RB position frequency hopping intra the frequency hopping periodicity, a frequency

hopping pattern corresponding t0 kpopping remains unchanged during the frequency hopping
periodicity, and kpopping Changes with different OFDM symbols corresponding to a subband
during the frequency hopping periodicity. The first frequency hopping parameter kpopping IS
determined based on the following solution.

[00329]  For the periodic SRS and the semi-persistent SRS, in the (nZ;)" slot of the (n;)" frame,
knopping CoOrresponding to the I " OFDM symbol corresponding to the SRS resource, or
knopping COrresponding to the (£srs)™ SRS symbol counter is associated with the i element in the
frequency hopping pattern of kyqpping, and the frequency hopping pattern element index i satisfies:

i=q mod T¢ycle_hop (2-63)

[00330] q represents that the OFDM symbol is a g™ symbol corresponding to an SRS counter
nggs, forexample, q € {0, 1, ..., R- 1}, and Tcy e nop 1S periodicity of a frequency hopping pattern.

For the periodic SRS and the semi-persistent SRS, the SRS counter satisfies:

stlrc?tme'ﬂnf + nsl,Jf _Toffset Nsser,T?b I'
TIsks = 1R H (2-64)

TSRS

[00331] For an aperiodic SRS, knopping COrresponding to an I''" OFDM symbol of an SRS
resource is associated with an i"" element in the frequency hopping pattern of knopping: and the
frequency hopping pattern element index i satisfies the definition of Formula (2-63). q represents
that the OFDM symbol is a g™ symbol corresponding to the SRS counter ngrg, and the SRS
counter satisfies: Nggs =| /R .

[00332] For example, the first frequency hopping parameter kyqpping May also be determined
based on Table 2-7 or Table 2-8, and corresponds to start RB position frequency hopping intra the
frequency hopping periodicity, and a symbol index MRByop = - For details about the parameter
q, refer to the description in Formula (2-63).

[00333] In a design, the terminal determines the first frequency hopping parameter kyopping
based on the symbol index MRBpop and the partial frequency sounding coefficient Pz, and

knopping COrresponding to an mRBhopt“ symbol satisfies:

lmRBhop mod Pg J

P
khoppinng(mRBhop mod 2)+ (2-65)

[00334] For details about the parameter MRByqp - refer to the foregoing descriptions. A
frequency hopping pattern corresponding to kyopping in Formula (2-65) satisfies the following

relationship: If P = 2, the frequency hopping pattern corresponding to kpopping s equal to {0,

1}; orif Pg = 4, the frequency hopping pattern corresponding to knopping s €qual to {0, 2, 1, 3};
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or if Pz = 8, the frequency hopping pattern corresponding to kpopping is €qual to {0, 4, 1, 5, 2,
6,3, 7}
[00335] In a design, the terminal determines the first frequency hopping parameter kyopping

based on the symbol index MRBy6p and the partial frequency sounding coefficient Pg, and

- th - - - .
khopping COrresponding to an (mRBhop) symbol index satisfies:

(2-66)

_[Pr mRBhOp mod Pg
khopping‘[?] (mRBhomed 2)+l—

[00336] [ | represents a rounding-up function.

[00337] Formula (2-66) corresponds to a value rule of kygpping When Pg may be an odd
number. When Py is an even number, different frequency hopping patterns corresponding to Pg
are the same as those in Formula (2-65). When Pz is an even number, for example, Pr=3, the
frequency hopping pattern corresponding to ky,qpping IS €qual to {0, 2, 1}.

[00338] According to the method, the first frequency hopping parameter can be determined in
a predefined manner. In the frequency hopping pattern corresponding to the first frequency
hopping parameter, a frequency domain spacing between adjacent subbands is large. This
effectively improves a frequency domain diversity gain of a channel, reduces scheduling
complexity of the base station while reducing signaling overheads, enables different terminals to
correspond to different SRS start frequency domain positions, reduces interference in SRS
transmission, and improves channel estimation performance.

[00339] It should be noted that, the design solution may be applied to another scenario in
addition to start RB position frequency hopping intra the frequency hopping periodicity, that is,
the terminal does not perform legacy SRS frequency hopping, and for different time domain
symbol positions, the terminal performs SRS transmission in a frequency domain range
corresponding to a same subband. Details are not described herein again.

[00340] Inadesign, if the signaling indicates that start RB position frequency hopping is start
RB position frequency hopping at an OFDM symbol level, or the signaling indicates that start RB
position frequency hopping supports start RB position frequency hopping intra the frequency
hopping periodicity and inter the frequency hopping periodicity, the first frequency hopping
parameter knopping Changes with different OFDM symbols corresponding to a same frequency
domain range or a same subband.

[00341] Start RB position frequency hopping at the OFDM symbol level further includes a
scenario in which the terminal does not perform legacy SRS frequency hopping. For different time
domain symbol positions, the terminal performs SRS transmission in a frequency domain range

corresponding to a same subband.
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[00342]  The first frequency hopping parameter kpopping is determined based on the following
solution: For the periodic SRS and the semi-persistent SRS, in the (nf;)" slot of the (n,)" frame,
knopping COrresponding to the I''" OFDM symbol corresponding to the SRS resource, or knopping

corresponding to the (£sgs)™ SRS symbol counter is associated with the i element in the

frequency hopping pattern of k,qpping, and the frequency hopping pattern element index i satisfies:

i=([&J R+ q) mod Teycle hop (2-67)

TRB_hop
[00343] q represents that the OFDM symbol is a g™ symbol corresponding to an SRS counter
ngrs, for example, g € {0,1, ..., R-1}, and Tcye nop IS periodicity of a frequency hopping
pattern. For the periodic SRS and the semi-persistent SRS, the SRS counter ngrg Ssatisfies the
definition of Formula (2-64).
[00344]  For an aperiodic SRS, kpopping COrresponding to the I''" OFDM symbol of the SRS
resource is associated with the i element in the frequency hopping pattern of knopping: and the

frequency hopping pattern element index i satisfies the definition of Formula (2-63). q represents

that the OFDM symbol is a " symbol corresponding to an SRS counter nggs, and the SRS counter
satisfies: Ngps =| I'/R].
[00345] The following is an example scenario of the foregoing solution. The partial frequency

sounding coefficient Py € {2,4}, the frequency hopping pattern corresponding to the first
frequency hopping parameter ky,qpping i determined in the predefined manner. In the (ngff)th slot
of the (nf)th frame, kyopping COrresponding to the I''" OFDM symbol of the SRS resource is
determined based on Table 2-7. For joint start RB position frequency hopping intra the frequency
hopping periodicity and inter the frequency hopping periodicity, or start RB position frequency

hopping at the OFDM symbol level, a symbol index MRByop satisfies:

mRBhop — [&J R + q.

TRB_hop

[00346] The following is another example scenario of the foregoing solution. Pp € {2,4}, a
candidate frequency hopping pattern corresponding t0 kyopping IS predefined, and an actual
frequency hopping pattern corresponding to kpopping IS determined based on indication signaling.
In the (ng;)™ slot of the (n,)" frame, kpopping COrresponding to the I'™ OFDM symbol
corresponding to the SRS resource is determined based on Table 2-8, where hopiq is indicated by
using RRC signaling, or hopig may be indicated by using DCI or MAC CE signaling. For joint start
RB position frequency hopping intra the frequency hopping periodicity and inter the frequency
hopping periodicity, or start RB position frequency hopping at the OFDM symbol level, a symbol
index MRByop satisfies:
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mRBhop — [&J R + q.

TRB_hop

[00347] In a design, the terminal determines the first frequency hopping parameter kyopping

based on the symbol index MRBpop and the partial frequency sounding coefficient Pg, and
knopping COrresponding to an mRBhopt“ symbol satisfies:

lmRBhop mod PFJ

P
khoppinng(mRBhomed 2)+ (2-68)

[00348] For details about the parameter MRBpop refer to the foregoing descriptions. The
frequency hopping pattern corresponding to kyopping in Formula (2-68) satisfies the following
relationship: If P = 2, the frequency hopping pattern corresponding to kpopping s equal to {0,
1}; orif Pg = 4, the frequency hopping pattern corresponding to knopping IS €qual to {0, 2, 1, 3};
or if Pz = 8, the frequency hopping pattern corresponding to kpopping is €qual to {0, 4, 1, 5, 2,
6,3, 7}

[00349] In a design, the terminal determines the first frequency hopping parameter kyopping

based on the symbol index MRByop and the partial frequency sounding coefficient P, and

- th - - - .
knopping COrresponding to an (mRBhop) symbol index satisfies:

lmRBhop mod PFJ

khopping:[%] (mRBhomed 2)+ (2-69)

[00350] [ ] represents a rounding-up function.

[00351] Formula (2-69) corresponds to a value rule of kygpping When Pg may be an odd
number. When Py is an even number, different frequency hopping patterns corresponding to Pg
are the same as those in Formula (2-68). When Py is an even number, for example, Pr=3, the
frequency hopping pattern corresponding to ky,qpping IS €qual to {0, 2, 1}.

[00352] According to the method, the first frequency hopping parameter can be determined in
a predefined manner. In the frequency hopping pattern corresponding to the first frequency
hopping parameter, a frequency domain spacing between adjacent subbands is large. This
effectively improves a frequency domain diversity gain of a channel, reduces scheduling
complexity of the base station while reducing signaling overheads, enables different terminals to
correspond to different SRS start frequency domain positions, reduces interference in SRS
transmission, and improves channel estimation performance.

[00353] In the solution of this application, start RB position frequency hopping in the legacy
frequency hopping periodicity and start RB position frequency hopping at the OFDM symbol level

are further considered. A design mechanism is used to determine kpopping COrresponding to

different SRS transmission positions. kyopping 1S associated with the SRS counter. This can
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simplify implementation complexity of determining kpopping Py UE and the base station,
effectively reduces scheduling complexity of the base station, prevents different UE from sounding
a channel status at a same frequency domain position, reduces interference between users, and

improves channel estimation precision.

Embodiment 4

[00354] Inthe 3GPP RANL1 #1086, a corresponding start RB position index in a start RB position
frequency hopping scenario is defined to satisfy:

S .
Nofrset = p_I;mSRs,BSRs’ where kg €{0, ..., Pp—1}, msgspeys represents a configured

bandwidth of an SRS, Py represents a partial frequency sounding coefficient, and a corresponding
SRS subband index satisfies:

Sk = (kg + knopping) mod Pg (2-70)
[00355] For example, if start RB position frequency hopping is disabled, correspondingly,
khopping = 0 s always true.
[00356] Currently, there is no conclusion for a partial frequency sounding bandwidth. If the

partial frequency sounding bandwidth is equal to PLT”SRs,BSRs' a correspondence between the RB
F

position index and the SRS subband index may be determined based on Formula (2-68). For
another possible solution, that is, if pimSRS,BSRS IS an integer, or is an integer greater than or
F

equal to 4, the partial frequency sounding bandwidth mggS,BSRS is defined to satisfy:

mggs,BSRs =f (piFmSRS'BSRS)' Msrs,pers FEPresents the configured bandwidth of the SRS, Pp

represents the partial frequency sounding coefficient, and mggS,BSRS is an integer multiple of 4.

f(n) is afunction corresponding to n. For example, f(n) representsan integer with a largest value
in integers that are not greater than n and are integral multiples of 4; or f(n) represents an integer
with a smallest value in integers that are not less than n and are integral multiples of 4; or f(n)
represents an integer that is in integers that are integral multiples of 4, and that has a smallest
absolute difference from n.

[00357] If partial frequency sounding needs to be limited to an integer multiple of 4 by using a
function operation, the foregoing defined start RB position index may be used to reduce channel
estimation precision, or a problem of repeated sounding at a same frequency domain position may
occur. The following describes the foregoing problems by using an example in which the

configured bandwidth of SRS mggs g .. =68 and the partial frequency sounding coefficient Pr=4.

[00358] In a possible implementation, corresponding partial frequency sounding bandwidth
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mgf{s,BSRS:ZO, and based on the foregoing formula, a start RB position index corresponding to

partial frequency sounding satisfies:
Noftser = 175k (2-71)
[00359] If the terminal determines, based on Formula (2-71), the start RB index corresponding

to the SRS, and sends an SRS based on the partial frequency sounding bandwidth m’S’gS,BSRS:ZO,

repeated sounding of the SRS at the same RB position is caused, and channel estimation overheads
are increased.

[00360] In a possible implementation, corresponding partial frequency sounding bandwidth
mgﬂslBSRS:m, and if the terminal determines, based on Formula (2-71), the start RB index
corresponding to the SRS, and sends the SRS based on the partial frequency sounding bandwidth

m¢ks 5 =16, the terminal cannot perform SRS transmission at some RB positions. This reduces
/O SRS

channel estimation precision.

[00361] To resolve the foregoing problems, in Embodiment 4, in the scenario in which the
partial frequency sounding bandwidth is limited to an integer multiple of 4, the correspondence
between the subband index and the start RB position index corresponding to the SRS is designed.
A specific solution is described as follows.

[00362] Step 1: A terminal determines, based on a first condition, a start resource block RB
position corresponding to the SRS. A ratio of the first bandwidth corresponding to the SRS to 4 is
a non-integer.

[00363] For example, the start RB position corresponds to a frequency domain position of an
RB, in a configured bandwidth mggg .., Of the SRS, that is separated by Nogrsee RBs from a

smallest RB position of the configured bandwidth mggs g .. Of the SRS (the smallest RB position
corresponds to a smallest frequency domain position of the configured bandwidth of SRS); or the
start RB position corresponds to a position of an RB, in a configured bandwidth mggg g .. Of the
SRS, that is separated by Ny¢se RBs from a largest RB position of the configured bandwidth
Mgsrs,pers Of the SRS (the largest RB position corresponds to a largest frequency domain position
of the configured bandwidth of the SRS). Refer to FIG. 17. Alternatively, the start RB position
corresponds to a specific position in the configured bandwidth mggs .. Of the SRS.

[00364] For example, the first condition may be configured in the terminal and a base station in
a protocol-predefined manner; or the first condition may be determined in a negotiation manner;
or the first condition may be preconfigured in the terminal and a base station by another device; or
the first condition may be determined by a transmitting device, and then notified to a receiving
device by using signaling. One of the terminal and the base station is a transmitting device, and

the other is a receiving device.
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[00365] The following describes a correspondence between the start RB position index and the

subband index by using an example in which the configured bandwidth of the SRS mggg g =68

and the partial frequency sounding coefficient Pg=4. The first condition includes the following
several possible implementations.

[00366] Implementation 1

[00367] For a start RB position frequency hopping scenario of partial frequency sounding, an
index of the start RB corresponding to the SRS satisfies the first condition, and the first condition

satisfies:
1
Nottset = Sef (P_FmSRS,BSRS) (2-72)
[00368]  Nygrser represents the start RB position index, kg €{0, ..., Pr—1}, Pr represents the

partial frequency sounding coefficient, and f (pimSRS'BSRS) represents the partial frequency
F

sounding bandwidth corresponding to the SRS. Sy corresponds to the SRS subband index, and
satisfies:

Sk = (kg + knopping) mod Pg (2-73)
[00369] For example, the partial frequency sounding bandwidth corresponding to the SRS may
correspond to a quantity of RBs, or may correspond to a frequency bandwidth, for example, Hz or
MHz, or may be a quantity of subcarriers. This is not limited in this application.
[00370] f(n) is afunction. For example, f(n) = m, where m belongs to an integer set that
satisfies a condition that is not greater than n and is equal to an integer multiple of 4, and m is
equal to an element whose value is largest in the set; or f(n) = m,where m belongs to an integer
set that satisfies a condition that is not less than n and is equal to an integer multiple of 4, and m is
equal to an element whose value is smallest in the set; or f(n) = m, where m belongs to an
integer set that satisfies a condition that is equal to an integer multiple of 4, and m is equal to an
element that is in the set and that has a smallest absolute difference from n.
[00371] Implementation 2
[00372] For the start RB position of the partial frequency sounding bandwidth, the start RB
index of the start RB position satisfies the first condition, and the first condition satisfies:

1
Noffset = SFf (P_F mSRS,BSRS) + Mofset (2'74)
[00373] mygser IS an RB offset relative to a frequency domain start position of the configured

bandwidth mggs s, Of the SRS. f(n) is a function. For example, f(n) =m, where m

belongs to an integer set that satisfies a condition that is not greater than n and is equal to an integer
multiple of 4, and m is equal to an element whose value is largest in the set; or f(n) = m, where

m belongs to an integer set that satisfies a condition that is not less than n and is equal to an integer
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multiple of 4, and m is equal to an element whose value is smallest in the set; or f(n) = m, where
m belongs to an integer set that satisfies a condition that is equal to an integer multiple of 4, and m
is equal to an element that is in the set and that has a smallest absolute difference from n.

[00374] Sy corresponds to the SRS subband index, and satisfies the relationship shown in
Formula (2-73).

[00375] Implementation 3

[00376] For the start RB position of the partial frequency sounding bandwidth, the start RB

index of the start RB position satisfies the first condition, and the first condition satisfies:

_SF
Noffset - p_FmSRS:BSRS (2-75)

[00377] The corresponding partial frequency sounding bandwidth mggS,BSRS satisfies:

MRS bsns = f G MsRS Bns) (2-76)
[00378] f(n) =m, where m belongs to an integer set that satisfies a condition that is not
greater than n and is equal to an integer multiple of 4, and m is equal to an element whose value is
largest in the set; and Sy corresponds to the SRS subband index, and satisfies the relationship
shown in Formula (2-44).
[00379] Implementation 4
[00380] For the start RB position of the partial frequency sounding bandwidth, the start RB

index of the start RB position satisfies the first condition, and the first condition satisfies:

1
Nottser = Zi%o fiG- Msrs msrs) (2-77)

[00381] A corresponding partial frequency sounding bandwidth m;gg,BSRS on an i" subband

satisfies:
Pg,i 1
MRS Bors = Ji (5 MRS Bsrs) (2-78)

[00382] m‘;gg,BSRS is an integer multiple of 4. In a possible implementation, a relationship

between the partial frequency sounding bandwidth mggg,BSRs corresponding to the i subband

and a partial frequency sounding bandwidth mggg,BSRs corresponding to a j™ subband satisfies:

PE,i Pg,j . .
mSlES,BSRS * mSES,BSRS (l * ]) (2-79)

[00383] In another possible implementation, a relationship between the partial frequency

sounding bandwidth m’s’g;,BSRS corresponding to an i subband and a partial frequency sounding
bandwidth mg’;gIBSRS corresponding to a j™ subband satisfies:
Pg,i Pg,j . .
mSPlel,BSRS = mer{s],BSRS (i #)) (2-80)

[00384] Sy corresponds to the SRS subband index, and satisfies the relationship shown in
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Formula (2-73).

[00385] fi;(n) isa function. For example, f(n) = m, where m belongs to an integer set that
satisfies a condition that is not greater than n and is equal to an integer multiple of 4, and m is
equal to an element whose value is largest in the set; or f(n) = m, where m belongs to an integer
set that satisfies a condition that is not less than n and is equal to an integer multiple of 4, and m is
equal to an element whose value is smallest in the set; or f(n) = m, where m belongs to an
integer set that satisfies a condition that is equal to an integer multiple of 4, and m is equal to an
element that is in the set and that has a smallest absolute difference from n.

[00386] In this embodiment, the first condition is introduced, and a correspondence between
the first frequency hopping parameter kpopping and the start RB position is defined when the SRS
partial frequency sounding bandwidth is equal to an integer multiple of 4. This can avoid a case in
which the terminal and the base station have different understandings of the start frequency domain
position corresponding to the SRS, avoid a case in which SRSs in frequency domain ranges
corresponding to same RBs are repeatedly sounded or SRSs in frequency domain ranges
corresponding to some RBs cannot be sounded, ensure that the SRSs are appropriately sent on a
terminal side and received on a network side, and effectively improve SRS measurement precision
and system performance.

[00387] It may be understood that, to implement functions in the foregoing methods, the base
station and the terminal include corresponding hardware structures and/or software modules for
performing the functions. A person skilled in the art should be easily aware that, with reference
with units and method steps in the examples described in this application, this application can be
implemented by hardware or a combination of hardware and computer software. Whether a
function is performed through hardware or hardware driven by computer software depends on
particular application scenarios and design constraints of the technical solutions.

[00388] FIG. 18 and FIG. 19 each are a schematic diagram of a possible structure of a
communication apparatus according to this application. These communication apparatuses may be
configured to implement functions of the terminal or the base station in the foregoing methods,
and therefore can also implement beneficial effect of the foregoing methods. In this application,
the communication apparatus may be one of the terminals 120a to 120j shown in FIG. 1, or may
be the base station 110a or 110b shown in FIG. 1, or may be a module (for example, a chip) used
in a terminal or a base station.

[00389] As shown in FIG. 18, the communication apparatus 1800 includes a processing unit
1810 and a transceiver unit 1820. The communication apparatus 1800 is configured to implement
functions of the terminal or the base station in the method shown in FIG. 9, FIG. 11a, FIG. 12, or

FIG. 13.
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[00390] When the communication apparatus 1800 is configured to implement the functions of
the terminal in the method shown in FIG. 9, FIG. 11a, FIG. 12, or FIG. 13, the processing unit
1810 is configured to: determine a frequency hopping periodicity index of the terminal based on a
first time unit, where the first time unit is associated with a time unit corresponding to a sounding
reference signal SRS, and determine a first frequency hopping parameter based on the frequency
hopping periodicity index of the terminal and a frequency hopping pattern, where the first
frequency hopping parameter indicates a subband-level offset of the SRS within a configuration
bandwidth range of the SRS, and the frequency hopping pattern is associated with the first
frequency hopping parameter; and the transceiver unit 1820 is configured to send the SRS to a
base station based on the first frequency hopping parameter.

[00391] When the communication apparatus 1800 is configured to implement the function of
the base station in the method shown in FIG. 9, FIG. 11a, FIG. 12, or FIG. 13, the processing unit
1810 is configured to: determine a frequency hopping periodicity index of a terminal based on a
first time unit, where the first time unit is associated with a time unit corresponding to a sounding
reference channel SRS, and determine a first frequency hopping parameter based on the frequency
hopping periodicity index of the terminal and a frequency hopping pattern, where the first
frequency hopping parameter indicates a subband-level offset of the SRS within a configuration
bandwidth range of the SRS, and the frequency hopping pattern is associated with the first
frequency hopping parameter; and the transceiver unit 1820 is configured to receive, based on the
first frequency hopping parameter, the SRS corresponding to the terminal.

[00392] For more detailed descriptions of the processing unit 1810 and the transceiver unit 1820,
directly refer to related descriptions in the method shown in FIG. 9, FIG. 11a, FIG. 12, or FIG. 13.
Details are not described herein again.

[00393] As shown in FIG. 19, the communication apparatus 1900 includes a processor 1910
and an interface circuit 1920. The processor 1910 and the interface circuit 1920 are coupled to
each other. It may be understood that the interface circuit 1920 may be a transceiver or an
input/output interface. Optionally, the communication apparatus 1900 may further include a
memory 1930, configured to: store instructions executed by the processor 1910, or store input data
required by the processor 1910 to run the instructions, or store data generated after the processor
1910 runs the instructions.

[00394] When the communication apparatus 1900 is configured to implement the foregoing
method, the processor 1910 is configured to implement a function of the processing unit 1810, and
the interface circuit 1920 is configured to implement a function of the transceiver unit 1820.
[00395] When the communication apparatus is a chip used in a terminal, the chip in the terminal
implements a function of the terminal in the foregoing method. The chip in the terminal receives
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information from another module (for example, a radio frequency module or an antenna) in the
terminal, where the information is sent by a base station to the terminal; or the chip in the terminal
sends information to another module (for example, a radio frequency module or an antenna) in the
terminal, where the information is sent by the terminal to a base station.

[00396] When the communication apparatus is a module used in a base station, the module in
the base station implements a function of the base station in the foregoing method. Th module in
the base station receives information from another module (for example, a radio frequency module
or an antenna) in the base station, where the information is sent by a terminal to the base station;
or the module in the base station sends information to another module (for example, a radio
frequency module or an antenna) in the base station, where the information is sent by the base
station to a terminal. The module in the base station herein may be a baseband chip in the base
station, or may be a DU or another module. The DU herein may be a DU in an open radio access
network (open radio access network, O-RAN) architecture.

[00397] It may be understood that the processor in this application may be a central processing
unit (central processing unit, CPU), or may be another general-purpose processor, a digital signal
processor (digital signal processor, DSP), or an application-specific integrated circuit (application-
specific integrated circuit, ASIC), a field programmable gate array (field programmable gate array,
FPGA), or another programmable logic device, a transistor logic device, a hardware component,
or any combination thereof. The general-purpose processor may be a microprocessor or any
regular processor or the like.

[00398] The memory in this application may be a random access memory, a flash memory, a
read-only memory, a programmable read-only memory, an erasable programmable read-only
memory, an electrically erasable programmable read-only memory, a register, a hard disk, a
removable hard disk, a CD-ROM, or a storage medium of any other form well-known in the art.
[00399] For example, a storage medium is coupled to a processor, so that the processor can read
information from the storage medium and write information into the storage medium. The storage
medium may alternatively be a component of the processor. The processor and the storage medium
may be disposed in an ASIC. In addition, the ASIC may be located in a base station or a terminal.
Certainly, the processor and the storage medium may exist in a base station or terminal as discrete
components.

[00400] All or some of the methods in this application may be implemented by software,
hardware, firmware, or any combination thereof. When software is used to implement
embodiments, all or some of embodiments may be implemented in a form of a computer program
product. The computer program product includes one or more computer programs and instructions.

When the computer programs or instructions are loaded and executed on the computer, the
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procedure or functions according to this application are completely or partially generated. The
computer may be a general-purpose computer, a dedicated computer, a computer network, a
network device, user equipment, a core network device, OAM, or another programmable apparatus.
The computer programs or instructions may be stored in a computer-readable storage medium, or
may be transmitted from a computer-readable storage medium to another computer-readable
storage medium. For example, the computer programs or instructions may be transmitted from a
website, computer, server, or data center to another website, computer, server, or data center in a
wired or wireless manner. The computer-readable storage medium may be any usable medium that
can be accessed by a computer, or a data storage device, such as a server or a data center,
integrating one or more usable media. The usable medium may be a magnetic medium, for example,
a floppy disk, a hard disk, or a magnetic tape; or may be an optical medium, for example, a digital
video disc; or may be a semiconductor medium, for example, a solid-state drive. The computer-
readable storage medium may be a volatile or non-volatile storage medium, or may include two
types of storage media: a volatile storage medium and a non-volatile storage medium.

[00401] In this application, unless otherwise stated or there is a logic conflict, terms and/or
descriptions in different embodiments are consistent and may be mutually referenced, and
technical features in different embodiments may be combined based on an internal logical
relationship thereof, to form a new embodiment.

[00402] Inthis application, "at least one” means one or more, and "a plurality of" means two or
more. The term "and/or" describes an association relationship between associated objects, and
represents that three relationships may exist. For example, A and/or B may represent the following
cases: Only A exists, both A and B exist, and only B exists, where A and B may be singular or
plural. In the text descriptions of this application, the character "/ indicates an "or" relationship
between the associated objects. In a formula in this application, the character "/" indicates a
"division" relationship between the associated objects. "Including at least one of A, B, or C" may
indicate: including A; including B; including C; including A and B; including A and C; including
B and C; and including A, B, and C.

[00403] It may be understood that various numerals used in this application are merely
differentiated for ease of description, but are not used to limit the scope of this application. The
sequence numbers of the foregoing processes do not mean execution sequences. The execution
sequences of the processes should be determined based on functions and internal logic of the

processes.
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CLAIMS

What is claimed is:

1. A communication method, comprising:

determining a frequency hopping periodicity index of a terminal based on a first time unit,
wherein the first time unit is associated with a time unit corresponding to a sounding reference
signal SRS;

determining a first frequency hopping parameter based on the frequency hopping periodicity
index of the terminal and a frequency hopping pattern, wherein the first frequency hopping
parameter indicates a subband-level offset of the SRS within a range of a configured bandwidth of
the SRS, and the frequency hopping pattern is associated with the first frequency hopping
parameter; and

sending the SRS to a network device based on the first frequency hopping parameter.

2. The method according to claim 1, wherein the determining a frequency hopping periodicity
index of a terminal based on a first time unit comprises:

determining the frequency hopping periodicity index of the terminal based on an SRS counter
and a frequency hopping periodicity, wherein the SRS counter is associated with the first time unit.

3. The method according to claim 2, wherein the determining the frequency hopping
periodicity index of the terminal based on an SRS counter and a frequency hopping periodicity
satisfies:

NSRS

TRB_hop = lTRB hopJ, wherein

nrB_hop represents the frequency hopping periodicity index of the terminal, nggrs represents
the SRS counter, Trg hop represents the frequency hopping periodicity, and | | represents a
rounding-down function.

4. The method according to any one of claims 1 to 3, wherein the frequency hopping
periodicity is a periodicity for sounding an SRS frequency hopping bandwidth, and the frequency
hopping periodicity satisfies:

MSRS,bpop

TRB hop = , Wherein

MSRS,Bgrs

Tre nop represents the frequency hopping periodicity, MSRSbyep TEPresents the SRS

frequency hopping bandwidth, and mgrs g, represents the configured bandwidth of the SRS.
5. The method according to any one of claims 1 to 4, wherein the determining a first frequency
hopping parameter based on the frequency hopping periodicity index of the terminal and a
frequency hopping pattern comprises:
determining the first frequency hopping parameter based on a modulo operation result
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between the frequency hopping periodicity index and a periodicity of the frequency hopping
pattern, wherein the periodicity of the frequency hopping pattern is equal to a quantity of elements
comprised in the frequency hopping pattern.

6. The method according to any one of claims 1 to 4, wherein the determining a first frequency
hopping parameter based on the frequency hopping periodicity index of the terminal and a

frequency hopping pattern satisfies:

[nRgihop mod P

_PF F .
khopping(nRB_hop)_7(nRB_hop mod 2)+ J' wherein

nre hop represents the frequency hopping periodicity index of the terminal,
knopping (MrRB_hop) Tepresents the first frequency hopping parameter, Pp represents a partial

frequency sounding coefficient, | | represents a rounding-down function, and mod represents a
modulo operation.

7. The method according to any one of claims 1 to 6, wherein the sending the SRS to a
network device based on the first frequency hopping parameter comprises:

determining a candidate subband index of the SRS based on the first frequency hopping
parameter;

determining a start RB position of the SRS based on the candidate subband index and a first
subband index, wherein the first subband corresponds to a frequency domain range in which the
terminal is not supported to perform SRS transmission; and

sending the SRS to the network device based on the start RB position of the SRS.

8. The method according to claim 7, wherein when the candidate subband index and the first
subband index correspond to a same frequency domain range, a start RB position index of the SRS
satisfies:

N. _ (kF+2khopping) mod P
offset — P

MRS, Bgrs» WHETeIn

Nosrser FEpresents the start RB position index of the SRS, kg represents a subband index,
knopping represents the first frequency hopping parameter, Pr represents the partial frequency
sounding coefficient, and mgrs g, represents the configured bandwidth of the SRS.

9. The method according to claim 7 or 8, wherein when the candidate subband index and the
first subband index correspond to different frequency domain ranges, the start RB position index
of the SRS satisfies:

N . (kF‘I'khopping) mod Pg
offset — Pr

MRS Brs: WHerein

Nosrser represents the start RB position index of the SRS, kg represents a subband index,

knopping represents the first frequency hopping parameter, Pr represents the partial frequency

sounding coefficient, and mgrs .. represents the configured bandwidth of the SRS.
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10. The method according to any one of claims 1 to 9, further comprising:

receiving first indication information from the network device; and

determining, in at least one preconfigured or predefined frequency hopping pattern, a
frequency hopping pattern indicated by the first indication information.

11. The method according to any one of claims 1 to 10, wherein the periodicity of the
frequency hopping pattern is equal to an integer multiple of a partial frequency sounding
coefficient corresponding to the terminal, or the periodicity of the frequency hopping pattern is
equal to a largest value in a plurality of candidate partial frequency sounding coefficients, or the
periodicity of the frequency hopping pattern is equal to a least common multiple of a plurality of
candidate partial frequency sounding coefficients.

12. A communication method, comprising:

determining a frequency hopping periodicity index of a terminal based on a first time unit,
wherein the first time unit is associated with a time unit corresponding to a sounding reference
channel SRS;

determining a first frequency hopping parameter based on the frequency hopping periodicity
index of the terminal and a frequency hopping pattern, wherein the first frequency hopping
parameter indicates a subband-level offset of the SRS within a range of a configured bandwidth of
the SRS, and the frequency hopping pattern is associated with the first frequency hopping
parameter; and

receiving, based on the first frequency hopping parameter, the SRS corresponding to the
terminal.

13. The method according to claim 12, wherein the determining a frequency hopping
periodicity index of a terminal based on a first time unit comprises:

determining the frequency hopping periodicity index of the terminal based on an SRS counter
and a frequency hopping periodicity, wherein the SRS counter is associated with the first time unit.

14. The method according to claim 13, wherein the determining the frequency hopping
periodicity index of the terminal based on an SRS counter and a frequency hopping periodicity
satisfies:

NSRS

MRB_hop = lTRB hopJ, wherein

nrp hop represents the frequency hopping periodicity index of the terminal, nggs represents
the SRS counter, Trg hop represents the frequency hopping periodicity, and | | represents a
rounding-down function.

15. The method according to any one of claims 12 to 14, wherein the frequency hopping

periodicity is a periodicity for sounding an SRS frequency hopping bandwidth, and the frequency
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hopping periodicity satisfies:

MSRS,bpop

TRB hop = , Wherein

MSRS,Bgrs

Tre nop represents the frequency hopping periodicity, MsRs b, EPresents the SRS

frequency hopping bandwidth, and mggrs ., represents the configured bandwidth of the SRS.

16. The method according to any one of claims 12 to 15, wherein the determining a first
frequency hopping parameter based on the frequency hopping periodicity index of the terminal
and a frequency hopping pattern comprises:

determining the first frequency hopping parameter based on a modulo operation result
between the frequency hopping periodicity index and a periodicity of the frequency hopping
pattern, wherein the periodicity of the frequency hopping pattern is equal to a quantity of elements
comprised in the frequency hopping pattern.

17. The method according to any one of claims 12 to 15, wherein the determining a first
frequency hopping parameter based on the frequency hopping periodicity index of the terminal

and a frequency hopping pattern satisfies:

[nRB_hop mod P
2

_Pr F .
khopping(nRB_hop)_7(nRB_hop mod 2)+ J! wherein

nre hop represents the frequency hopping periodicity index of the terminal,
knopping (MRB_hop) Tepresents the first frequency hopping parameter, Pp represents a partial

frequency sounding coefficient, | | represents a rounding-down function, and mod represents a
modulo operation.

18. The method according to any one of claims 12 to 17, wherein the receiving, based on the
first frequency hopping parameter, the SRS from the terminal comprises:

determining a candidate subband index of the SRS based on the first frequency hopping
parameter;

determining a start RB position of the SRS based on the candidate subband index and a first
subband index, wherein the first subband corresponds to a frequency domain range in which the
terminal is not supported to perform SRS transmission; and

receiving the SRS from the terminal based on the start RB position of the SRS.

19. The method according to claim 18, wherein when the candidate subband index and the
first subband index correspond to a same frequency domain range, a start RB position index of the
SRS satisfies:

N _ (kF‘I'Zkhopping) mod Pg
offset — Pp

MgRs,Bsrg: WheErein

Nosrser represents the start RB position index of the SRS, kg represents a start subband

indeX, Knopping represents the first frequency hopping parameter, Pp represents the partial
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frequency sounding coefficient, and mggs .. represents the configured bandwidth of the SRS.

20. The method according to claim 18 or 19, wherein when the candidate subband index and
the first subband index correspond to different frequency domain ranges, the start RB position
index of the SRS satisfies:

N _ (kF+khopping) mod Pp
offset — P

MRS, Bsrs: WHEreIN

Nosrser represents the start RB position index of the SRS, kg represents a subband index,
knopping represents the first frequency hopping parameter, Pp represents the partial frequency
sounding coefficient, and mggrs ., represents the configured bandwidth of the SRS.

21. The method according to any one of claims 12 to 20, further comprising:

sending first indication information to the terminal, wherein

the first indication information indicates, in at least one preconfigured or predefined
frequency hopping pattern, a frequency hopping pattern to be used currently by the terminal.

22. The method according to any one of claims 12 to 21, wherein the periodicity of the
frequency hopping pattern is equal to an integer multiple of a partial frequency sounding
coefficient to be used currently by the terminal, the periodicity of the frequency hopping pattern
is equal to a largest value in a plurality of candidate partial frequency sounding coefficients, or the
periodicity of the frequency hopping pattern is equal to a least common multiple of a plurality of
candidate partial frequency sounding coefficients.

23. A communication apparatus, comprising a unit configured to implement the method
according to any one of claims 1 to 11.

24. Acommunication apparatus, comprising a processor and a memory, wherein the processor
is coupled to the memory, and the processor is configured to implement the method according to
any one of claims 1 to 11.

25. A communication apparatus, comprising a unit configured to implement the method
according to any one of claims 12 to 22.

26. A communication apparatus, comprising a processor and a memory, wherein the processor
is coupled to the memory, and the processor is configured to implement the method according to
any one of claims 12 to 22.

27. A communication system, comprising the communication apparatus according to claim
23 or 24 and the communication apparatus according to claim 25 or 26.

28. A computer-readable storage medium, wherein the computer-readable storage medium
stores instructions, and when the instructions are run on a computer, the computer is enabled to
perform the method according to any one of claims 1 to 11, or the method according to any one of
claims 12 to 22.
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29. A computer program product, comprising instructions, wherein when the instructions are
run on a computer, the computer is enabled to perform the method according to any one of claims
1 to 11 or the method according to any one of claims 12 to 22.
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